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Pharmaceutically Active Sulfonamide Derivatives 
Field of the invention 

The present invention is related to sulfonamide derivatives for use as pharmaceutically 
5 active compounds, as well as pharaiaceutical formulations containing such sulfonamide 
derivatives. In particular, the present invention is related to sulfonamide derivatives dis- 
playing a substantial modulatory, notably an inhibitory activity of the JNK (Jun-Kinase) 
function or pathways respectively, and which are therefore particularly useful in the 
treatment and/or prevention of disorders of the autoimmune and the neuronal system. 
10 The present invention is furthermore related to novel sulfonamide derivatives as well as 
to methods of their preparation. 

Backeround of the invention 

Apoptosis denotes the complex contortions of the membrane and organelles of a cell as 
it undergoes the process of programmed cell death. During said process, the cell acti- 
15 vates an intrinsic suicide program and systematically destroys itself. The following se- 
ries of events can be observed : 

• The cell surface begins to bleb and expresses pro-phagocytic signals. The whole 
apoptotic cell then jfragments into membrane-bound vesicles that are rapidly and 
neatly disposed of by phagocytosis, so that there is minimal damage to the sur- 

20 rounding tissue. 

• The cell then sqparates from its neighbors. 

The nucleus also goes through a characteristic pattern of morphological changes as it 
commits genetic suicide, the chromatin condenses and is specifically cleaved to frag- 
ments of DNA. 

25 Neuronal cell death plays an important role in ensuring that the nervous system devel- 
ops normally. It appears that the death of developing neurons depends on the size of the 
target that they iimervate: cells with fewer synaptic partners are more likely to die than 
those that have formed multiple sjnapses. This may reflect a process, which balances 
the relative number of pre- to postsynaptic neurons in the developing nervous system. 

30 Although neuronal cell death was assumed to be apoptotic, it was only recently that 
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neurons in developing rodent brain were conclusively shown to undergo apoptosis as 
classified by moiphology and DNA fragmentation. As cell deatii during development is 
clearly not a pathological process, it makes sense that cells actually cease to exist. 
Neuronal death occurs via either apoptotic or necrotic processes following traumatic 
5 nerve injury or during neurodegenerative diseases. Multiple components are emerging 
as key players having a role in driving neuronal programmed cell death. Amongst the 
components leading to neuronal apoptosis are members of the SAPK/JNK being a sub- 
family of MAP Kinases (MAPKs). 

MAPKs (mitogen-activated protein kinases) are serine/threonine kinases that are acti- 
10 vated by dual phosphorylation on threonine and tyrosine residues. Li mammalian cells, 
there are at least three separate but parallel pathways that convey information generated 
by extra-cellular stimuli to the MAPKs- Said pathways consist of kinase cascades lead- 
ing to activa-tion of the EKKs (extracellular regulated kinases), the JNKs (c-Jun N- 
temiinal kinases), and the p38/CSBP kinases. While both the INK and p38 pathways are 
15 involved in relaying stress-type extramolecular signals, the ERK pathway is primarily 
responsible for transducing mitogenic/difFerentiation signals to the cell nucleus. 
S APK cascades represent a sub-family of the mitogen-activating protein kinase family, 
that are activated by different external stimuli including DNA damage following UV 
irradiation, TNF-a , IL-ip , ceramide, cellular stress, and reactive oxygen species and 
20 have distinct substrate specificities. Signal transduction via MKK4/INK of MKK3/p38 
results in the phosphorylation of inducible transcription factors, c- Jim and ATF2, which 
then act as either homodimers or heterodimers to initiate transcription of down-stream 
effectors. 

c-Jun is a protein that is forming homodimers and heterodimers (with e.g. c-Fos) to pro- 
25 duce the transactivatiag complex AP-which is required for the activation of many genes 
(e.g. matrix metalloproteinases) involved in the inflammatory response. The JNKs were 
discovered when it was found that several different stimuli such as UV light and TNF-a 
stimulated phosphorylation of c-Jun on specific serine residues in the N-terminus of the 
protein. 
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In a recent publication of Xie X et al, {Structure 1998, 6 (8)\ 983-991) it has been sug« 
gested that activation of stress-activated signal transduction pathways are required for 
neuronal apoptosis induced by NGF withdrawal in rat PC-12 and superior cervical gan- 
glia (SCG) sympathetic neuronal cells. Inhibition of specific kinases, namely MAP ki- 
5 nase kinase 3 (MKK3) and MAP kinase kinase 4 (MKK4), or c-Jun (part of the MKK-4 
cascade) may be sufBcient to block apoptosis (see also Kumagae Y et al, in Brain Res 
Mol Brain Res, 1999, 67(1), 10-17 and Yang DD et al in Nature, 1997, 389 (6653); 865- 
870). Within a few hours of NGF deprivation in SCG neurones, c-Jun becomes highly 
phosphorylated and protein levels increase. Similarly in rat PC-12 cells deprived of 
10 NGF, JNK and p38 undergo sustained activation while ERKs are inhibited. Consistent 
with this JNK3 KO mice are resistant to excitotoxicity induced apoptosis in the hippo- 
campus and more importantly they display greatly reduced epileptic like seizures in res- 
ponse to excitotoxicity as compared to normal animals (Nature 1997, 389, 865-870). 
More recently, it has been reported that the JNK signalling pathway is implicated in cell 
15 proliferation and could play an important role in autoimmune diseases (Immunity, 1998, 
9, 575-585; Current Biology, 1999, 3, 1 16-125) which are mediated by T-cell activation 
and prohferation. 

Naive (precursor) CD4'^ helper T (Th) cells recognise specific MHC-peptide complexes 
on antigen-presenting cells (AFC) via the T-cell receptor (TCR) complex. In addition to 
20 the TCT-mediated signal, a co-stimulatory signal is provided at least partially by the 
ligation of CD28 expressed on T-cells with B7 proteins on APC. The combination of 
these two signals induces T-cell clonal expression. 

After 4-5 days of proliferation, precmrsor of CD4^ T cells differentiate into armed ef- 
fector Th cells that mediate the functions of the immune system. During the differentia- 
25 tion process, substantial reprogramming of gene expression occurs. 

Two subsets of effector Th cells have been defined on the basis of their distinct C3^okine 
secretion pattern and their immuno-modulatory effects: Thl cells produce IFNy and LT 
(TNF-p), which are required for cell-mediated inflammatory reactions; Th2 cells secrete 
IL-4, IL-5, IL-6, DL-IO and IL-13, which mediate B cell activation and differentiation. 
30 These cells play a central role in the immune response. The JNK MAP Kinase pathway 
is induced in Thl but not in Th2 effector cells upon antigen stimidation. Furthermore, 
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the differentiation of precursor CD4^ T cells into effector Thl but not Th2 cells is im- 
paired in JNKl and JNK2-deficient mice. Therefore, in recent years it has been realised 
that the INK kinase pathway plays an important role in the balance of Thl and Th2 im- 
mune response through INKl and JNK2, 

5 With the objective of inhibiting the JNK kinase pathway, WO/98491 88 teaches the use 
of a human polypeptide, i.e. INK-mteracting protein 1 (JIP-1), which is a biological 
product and which has also been assayed for overcoming apoptosis related disorders. 
Although such human polypeptides have been confirmed to have an inhibitory effect 
onto the JNK kinase pathway, a whole variety of drawbacks are associated with their 
10 use : 

• Active bio-peptides or bio-proteins are only obtained by means of rather com- 
prehensive and expensive biosynthesis which consequently frequently renders 
the resulting products fairly cost-intensive. 

• The peptides are known to display poor membrane penetration and may not 
15 cross the blood brain membrane, 

• The principal drawback to the use of peptide inhibitors or antagonists is the 
problem of low oral bioavailability resulting from intestinal degradation. Hence, 
they must be administered parenterally and finally, 

• peptide inhibitors or antagonists are frequently viewed by the host body as in- 
20 tmding material to be eliminated, thus setting off an auto-immune response. 

Hence, it is an objective of the present invention to provide relatively small molecules 
that avoid essentially all of the above-mentioned drawbacks arising from the use of 
peptides or proteins, however, which are suitable for the treatment of a variety of dis- 
eases, in particular of neuronal or the autoiromune system related disorders. It is notably 
25 an objective of the present invention to provide relatively small molecule chemical 
compounds which are able to modulate, preferably to down-regulate or to inhibit the 
JNK (Jun kinase) pathway so to be available as a convenient method of treating diseases 
which are preferably mediated by the JNK function. Moreover, it is an objective of the 
present invention to provide methods for preparing said small molecule chemical com- 
30 pounds. It is furthermore an objective of the present invention to provide a new category 
of pharmaceutical formulations for the treatment of diseases, preferably mediated by the 
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JNK function. It is finally an objective of the present invention to provide a method for 
the treatment and/or prevention of diseases that are caused by disorders of the autoim- 
mune and/or the neuronal system. 



5 Description of the invention 

The aforementioned objectives have been met according to the independent claims. Pre- 
ferred embodiments are set out within the dependent claims which are incoiporated 
herewith. 

The following paragraphs provide definitions of the various chemical moieties and 
10 temis that make up the compounds according to the invention and are intended to apply 
uniformly throughout the specification and claims unless an otherwise expressly set out 
definition provides a broader definition. 

"Ci-C6 -aUcyl" refers to monovalent alkyl groups having 1 to 6 carbon atoms. This temi 
is exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
15 tert-butyl, n-hexyl and the like. 

"Aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms 
having a single ring (e.g. phenyl) or multiple condensed rings (e.g. naphthyl). Preferred 
aryl include phenyl, naphthyl, phenantrenyl and the like. 

"Ci-Ce-alkyl aryl" refers to Ci-Ce-alkyI groups having an aryl substituent, including 
20 benzyl, phenethyl and the like. 

"Heteroaryl" refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fiised- 
ring heteroaromatic group. Particular examples of heteroaromatic groups include op- 
tionally substituted pyridyl, pyrrolyl, fiuyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, 
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, l,2,3-oxadia2olyl, 
25 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-tria2inyl, 1,2,3-triazinyl, 
benzofiiiyl, [2,3-dihydro]ben2ofiiryl, isobenzofiiryl, benzothienyl, benzotriazolyl, iso- 
benzothienyl, indolyl, isoindolyl, 3H-'indolyl, benzimidazolyl, imida2o[l,2-a]pyridyl, 
benzothiazolyl, benzoxazolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, 
cinnnolinyl, napthyridinyl, pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3- 



wo 01/23378 



6 



PCT/IBOO/01380 



bjpyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetra- 
hydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl or benzoqxiinolyl. 

^Ci-C6-alkyl heteroaryr' refers to Cj-Ce-alkyl groups having a heteroaryl substituent, 
including 2-furylmethyl, 2-thienylmethyl, 2-(lH-indol-3-yl)ethyl and the like. 

5 "Alkenyl" refers to alkenyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include 
ethenyl (-CH=CH2)> n'2-propenyl (allyl, -CH2CH==CH2) and the Hke. 

"AUcynyl" refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethy- 
10 nyl (-OCH), propargyl (-CHiCsCH), and the like. 

"Acyl" refers to the group -C(0)R where R includes "CpCe-alkyl", "aryl", "hetero- 
aryl", "Ci-C6-alkyl aryl" or "Ci-Ce-alkyI heteroaryl". 

"Acyloxy" refers to the group -OC(0)R where R includes "Ci-C6-alkyr', "aryl", "het- 
eroaryl", "Ci-C6-alkyl aiyl" or "Ci-Ce-alkyl heteroaryl", 

15 "Alkoxy" refers to the group ^-R where R includes "CrCe-alkyl" or "aryl" or "hetero- 
aryl" or "Ci-Ca-alkyl aryl" or "Ci-Ce-alkyI heteroaryl". Preferred alkoxy groups include 
by way of example, methoxy, ethoxy, phenoxy and the like. 

"Alkoxycarbonyl" refers to the group -C(0)OR where R includes "Ci-Ce-alkyl" or 
''aryl" or "heteroaryl" or "Ci-C6-alkyl aryl" or "C-Ce-alkyl heteroaryl". 

20 "Aminocarbonyl" refers to the group -C(0)NRR' where each R, R' includes independ- 
ently hydrogen or Ci-Ce-alkyl or aryl or heteroaryl or "d-Ce-alkyl aryl" or "Ci-Ce- 
alkyl heteroaryl" 

"Acylamino" refers to the group -NR(CO)R' where each R, R' is independently hydro- 
gen or "Ci-Ce-alkyl" or "aryl" or "heteroaryl" or "Ci-Ce-alkyI aryl" or "Ci-Ca-alkyI het- 
25 eroaryl". 



"Halogen" refers to fluoro, chloro, bromo and iodo atoms. 
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"Sulfonyl" refers to group "-SO2-R" wherein R is selected from H, "aryl", "heteroaryl", 
"Ci-Ce-aUcyl", "d-Ce-alkyl" substituted with halogens e.g. an-S02-CF3 group, "Ci-Ce- 
alkyl aiyl" or "d-Ce-alkyl heteroaryl". 

"Sulfoxy" refers to a group "-~S(0)-R" wherein R is selected from H, "Ci-Ce-alkyI", 
5 "Ci-Ce-alkyl" substituted with halogens e.g. an -SO-CF3 group, "aryl", "heteroar>d" , 
"Ci-C6-alkyl aryl" or "Ci-Cfi-alkyI heteroaryl". 

"Thioalkoxy*' refers to groups -S-R where R includes "d-Ce-alkyl" or "aryl" or "het- 
eroaryl" or "Ci-C6-aIkyI aiyl" or "CrCe-alkyl heteroaryl". Preferred thioalkoxy groups 
include thiomethoxy, thioethoxy, and the like, 

10 "Substituted or unsubstituted" : Unless otherwise constrained by the definition of the 
individual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", 
"aryl" and "heteroaryl" etc. groups can optionally be substituted with from 1 to 5 sub- 
stituents selected from the group consisting of "Ci-C6-aIkyl", "d-Ce-alkyl aryl", "Ci- 
Ce-alkyl heteroaryl", "d-Ca-alkenyl", "C2-C6-alkynyl", primary, secondary or tertiary 
15 amino groups or quarter-nary anmionium moieties, "acyl", "acyloxy", "acylamino", 

"aminocarbonyl", "alkoxycarbonyl", "aryl", "heteroaryl", carboxyl, cyano, halogen, hy- 
droxy, mercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy, trihalomethyl and the like. 
Alternatively said substitution could also comprise situations where neighboring sub- 
stituents have imdergone ring closure, notably when viccinal functional substituents are 
20 involved, thus forming e.g. lactams, lactons, cyclic anhydrides, but also acetals, tfaio- 
acetals, aminals formed by ring closure for instance in an effort to obtain a protective 



"Pharmaceutically acceptable salts or "complexes" refers to salts or complexes of the 
below-identified compoimds of formula I that retain the desired biological activity. Ex- 

25 amples of such salts include, but are not restricted to acid addition salts formed with in- 
organic acids (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, 
nitric acid, and the like), and salts formed with organic acids such as acetic acid, oxalic 
acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, 
benzoic acid, taimic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sul- 

30 fonic acid, naphthalene disulfonic acid, and polygalacturonic acid. Said compounds can 
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also be administered as phaimaceutically acceptable quaternary salts known by a person 
skilled in the art, which specifically include the quartemary ammonium salt of the for- 
mula -NR,R',R" Z\ wherein R, R% R" is independently hydrogen, alkyl, or benzyl, 
and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, toluenesulfonate, 
methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, succinate, 
acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, cinnamoate, 
mandeloate, and diphenylacetate). 

"Pharmaceutically active derivative" refers to any compound that upon administration 
to the recipient, is capable of providing directly or indirectly, the activity disclosed 
herein. 

"Enantiomeric excess" (ee) refers to the products that are obtained by an essentially en- 
antiomeric synthesis or a synthesis comprising an enantioselective step, whereby a sur- 
plus of one enantiomer in the order of at least about 52% ee is yielded. In the absence of 
an enantiomeric synthesis, racemic products are usually obtained that do however also 
have the inventive set out activity as JunK2 and/or 3 inhibitors. 

Quite surprisingly, it was now found that sulfonamide derivatives according to formula 
I are suitable pharmaceutically active agents, by effectively modulating, in particular by 
down-regulating inhibiting the action of JNK's, notably of JNK 2 and/or 3. 

Ar'— (CH^);^ Ar'— SO— Y 

X 

I 

The compounds of fomiula I according to the present invention being suitable pharma- 
ceutical agents are those wherein 

Ar^ and Ar^ are independently from each other substituted or unsubstituted aryl or het- 

eroaryl groups, 

X is O or S, preferably O; 

R' is hydrogen or a Ci-Ce-alkyl group, preferably H, or R^ forms a substituted or unsub- 
stituted 5-6 — ^membered saturated or non-saturated ring with Ar^; 
n is an integer from 0 to 5, preferably between 1-3 and most preferred 1 . 
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Y within formula I is an unsubstituted or a substituted 4-12-inembered saturated cyclic 
or bicyclic alkyl containing at least one nitrogen atom, whereby one nitrogen atom 
within said ring is forming a bond with the sulfonyl group of formula I thus providing 
the sulfonamide- 

5 In a preferred embodiment of the present invention, Y is a piperidine or piperazine moi- 
ety according to the below formula 

- (R')„. 

! 



N N — N 

or 



Li said piperidine or piperazine groups, and L^are independently selected from each 
other from the group comprising or consisting of H, substituted or imsubstituted Ci-Ce- 

10 alkyl, substituted or unsubstituted C2-C6-alkenyl, substituted or unsubstituted Ca-Ce- 
alkynyl, substituted or unsubstituted cyclic C4-C8-alkyl optionally containing 1-3 het- 
eroatoms and optionally fused with aryl or heteroaryl; or and are independently 
selected from the group comprising or consisting of substituted or unsubstituted aryl, 
substituted or unsubstituted heteroaryl, aryl-Ci-Ce-alkyl, heteroaryl-Ci-Ce-alkyl, -C(0)- 

15 OR^ -C(0)-R^ -C(0)-NR^ R^ >^^R^ R\ -NR^ C(0)R^ -NR^ C(0)NR^ R^ -(SO)R^ - 
(S02)R^ -NS02R^ -SOiNR^R^ 



Thereby, R and R^ are substituents independently selected from the group comprising 
or consisting of H, substituted or unsubstituted Ci-C6-aIkyl, substituted or unsubstituted 
C2-C6-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, 
20 substimted or unsubstituted aryl-Ci-C6-alkyl, substituted or unsubstituted heteroaryl-Ci- 
C6-alkyL 

R^ is selected from the group comprising or consisting of hydrogen, substituted or un- 
substimted CrCe-alkyl, substituted or unsubstituted Ci-Ce-alkoxy, OH, halogen, nitro, 
cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n' is an integer from 0 to 4, 
25 preferably 1 or 2. 
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According to a further preferred embodiment of the present invention, Y is a pyrroli- 
dine, an azepan or a 1,4-diazepan moiety of the below formulas 

N N 

or 

In said moieties, L' is selected from the group comprising or consisting of H, substi- 
5 tuted or unsubstituted Ci-Ce-alkyl, substituted or unsubstituted Cz-Ce-alkenyl, substi- 
tuted or unsubstituted C2-C6-alkynyl, substituted or unsubstituted cyclic C4-C8-alkyl 
optionally containing 1-3 heteroatoms and optionally fused with aryl or heteroaryl; or 
and are independently selected from the group comprising or consisting of sub- 
stituted or unsubstituted aryl, substituted or unsubstimted heteroaryl, aryl-Ci-C6-alkyl, 
10 heteroaryl-CrC6-alkyI, -C(0)-OR^ -C(0)-R^ -C(0)-NR^ R^ -NR^ -NR^'C(0)R\ - 
NR^'C(0)NR^'r\ -(SO)R^ -(S02)R^ -NS02R\ -S02NR^'R^ 

Thereby, R^ and R^ are substituents independently selected from the group comprising 
or consisting of H, substituted or unsubstituted Ci-Ce-alkyI, substituted or unsubstituted 
C2-C6-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, 
15 substituted or unsubstituted aryl-Ci-Ce-alkyl, substituted or unsubstituted heteroaryl-Cj- 
C6-alkyL 

R^ is selected from the group comprising or consisting of hydrogen, substituted or un- 
substituted Ci-C6-alkyI, substituted or unsubstituted Ci-C6-alkoxy, OH, halogen, nitro, 
cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n' is an integer from 0 to 4, 
20 preferably 0. 

Most preferred azqjan or a 1,4-diazepan moieties are those wherein , is -NR'' R^, 
with R^ being hydrogen and R^' being a C1-C12, preferably C4-C6-aIkyl which is option- 
ally substituted with cycloalkyl, aryl or heteroaryl group. 

All of the above mentioned aryl or heteroaryl groups could optionally be substituted by 
25 at least one of the groups selected from substituted or imsubstituted Ci-C6-alkyl,like tri- 
halomethyl, substituted or unsubstituted Ci-Ce-alkoxy, acyloxy, substituted or unsub- 
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stituted C2-C6-aIkenyl, substituted or unsubstituted Ca-Ce-alkynyl, amino, acylamino, 
aminocarbonyl, Ci-C6-alkoxycarbonyl, aryl, carboxyl, cyano, halogen, hydroxy, nitro, 
sulfonyl, sulfoxy, Ci-Ce-thioalkoxy. 

Also and iJ taken together could form a 4-8-membered saturated cyclic alkyi or het- 
eroalkyl group, like tiiazolines, tetrazolines, oxazolines, isoxazolines, oxazoles or isox- 
azoles. In a preferred embodiment and L'^ form together 5-6-membered saturated cy- 
clic alkyl ring containing 2-3 nitrogen atoms. 

The present invention also includes the geometrical isomers, the optical active forms, 
enantiomers, diastereomers of compounds according to formula I, as well as their race- 
mates and also pharmaceutically acceptable salts as well as the pharmaceutically active 
derivatives of the sulfonamide derivatives of formula I. 

Preferred Ar' and Ar^ in fonnula I are those that are independently selected from the 
group comprising or consisting of phenyl, thienyl, furanyl, pyridyl, optionally substi- 
tuted by substituted or unsubstituted Ci-Ce-alkyl, like trihalomethyl, substituted or im- 
substituted Ci-Ce-alkoxy, substituted or imsubstituted C2-C6-alkenyl, substituted or un- 
substituted C2-C6-alkynyl, amino, acylamino, aminocarbonyl, Ci-C6-alkoxycarbonyl, 
aryl, carboxyl, cyano, halo, hydroxy, nitro, sulfonyl, sulfoxy, acyloxy, Cj-Ct- thioalk- 
oxy. The most preferred Ar^ is a substituted phenyl, e.g. a 4-chlorophenyl, nitrophenyl, 
hydroxyphenyl, alkoxy phenyl, pyridyl, 3,4-dihydroxyphenyl, thioxo-dihydropyridine 
or its tautomer, pyrazole while the most preferred Ar^ is an unsubstituted or substituted 
thienyl or furanyl group. 

Where Ar' is a 4-chlorophenyl, nitrophenyl, hydroxyphenyl, alkoxy phenyl, pyridyl, 
3,4,-dihydroxyphenyl, thioxo-dihydropyridine or its tautomer, pyrazole group, X is 
preferably O, is hydrogen, n is 1 and Ar^ is thienyl or furanyl. 

A particularly preferred embodiment of the present invention is related to the sulfon- 
amide derivatives, wherein Y is a substituted or unsubstituted piperidine residue. 



wo 01/23378 



12 



PCmBOO/01380 



15 



N 



whereby R , n', L and L are as above defined. 

In a more preferred embodiment of the sulfonamide derivatives according to fomiula I, 
Ar^ is 4-chlorophenyI, X is O, is hydrogen, n is 1, Ar^ is thienyl, Y is 




whereby 1? is H and is a 5-membered cyclic group containing 3 heteroatoms, pref- 
erably a triazole ring, being preferably fiised with a substituted or unsubstituted aryl 
group, e-g. a benzotriazole; or l} is -C(0)-R'', or -NHR^. 

Thereby, R^ is a substituent selected from the group comprising or consisting of substi- 
10 tuted or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or unsub- 
stituted aryl-Ci-Ce-alkyl, substituted or xmsubstituted heteroaryl-Ci-Ce-alkyL 

Said aryl or heteroaryl groups may optionally be substituted by halogen, hydroxy, nitro, 
sulfonyl, e.g. a trifluoromethylsulfonyl group. 



Specific examples of compounds of formula I include the following : 



4-chloro-iV^[5-(piperazine-l-sulfonyl)-thiophen-2-yl-methyl]-benzamide 
4-Chloro-N- {5-[4-(3-Trifluoromethanesulfonyl-phenylamino)-piperidine- 1 -sulfonyl]- 
thiophen-2-ylmethyl} -benzamide 

4-chloro-N-( {5-[(4'pyridin-2-ylpiperazin- 1 -yl)sulfonyl]thien-2-yl} methyl)benzamide 
20 4-chloro-N-[(5- {[4-(4-fluorobenzoyl)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 
benzamide 

4-cWoro-N-{[5-({4-[4-(trifluoromethyl)phenyl]piperazin--l-yl}sulfonyl)thien-2- 
yljmethyl} benzamide 

4-chIoro-N-( {5-[(4- {2-nitrophenyl} piperazin- 1 -yl)sulfonyl]thien-2-yl} methyl}- 
25 benzamide 
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4-cMoro-N-({5-[(4-{4-iiitrophenyl}piperazin-l-yl)sulfonyl]tWen-2-yl} 
benzaimde 

4-chJoro-N-[(5- {[4-(2-fliroyl)piperazm-l -yl]sulfonyl} thien-2-yl)methyI]benzamide 
4-chloro-N-[(5- {[4-(4-hy(iroxyphenyl)piperazm- 1 -yl]sulfonyl} thien-2-yl)methyl]- 
5 benzamide_ 

4-chloro-N-[(5-{[4-(2-oxo-2-pyiTolidm-l-ylethyl)piperazm-l-yl]sulfo^ 
yl)inethyl]-benzaniide 

4-cmoro-N-[(5- {[4-(2-raoiphoIin-4-yl"2-oxoethyl)piperazm-l -yl]su^ 
yl)methyl]benzainide 

10 4-chloro-N-[(5-{[4-(pyridin-4-ylmethyl)piperazin-l-yl]sulfonyl^ 
benzamide 

4-chloro-N-[(5- {[4-(2-thien--2-ylethyl)piperazin-l -yljsulfonyl} 
benzamide 

4-chloro-N-[(5-{[4-(3,5-dimethoxyphenyl)piperazm-l-yl]sulfonyl}t^ 
15 benzaimde 

4-chloro-N-[(5- {[4-(cyclohexylmethyl)piperazin- 1 -yl] sulfonyl} thien-2-yl)methyl]- 
benzamide 

4-chloro-N-[(5-{[4-(2-meliioxyphenyl)piperazin-l-yl]sulfonyl}thien-2-yO 
benzamide 

N-( {5-[(4-benzylpiperazin-l -yl)sulfonyl]thiem-2-yl}methy 
4-chloro-N-[(5-{[4-(2-phenylethyl)piperazin-l-yl]sulfonyl}tMe^^ 
benzamide 

4-cMoro-N-[(5- {[4-(4-fluorobenzyl)piperazin- 1 -yl]sulfonyl} thien-2-yl)methyI]- 
benzamide 

4-chloro-N-[(5-{[4-(2-cyanophenyl)piperazin-l-yl]sulfonyl}tWen-2-yl)methy^ 
benzamide 

4-chloro.N- {[5-( {4-[4-chIoro-3-(trifluoromethyl)phenyl]piperazin-l -yl} sulfonyl)thien- 
2-yI]methyl} benzamide 

4-chloro-N-[(5-{[4-(3.piperidin-l-ylpropyl)piperazin-l-yl]sulfonyl} 
benzamide 

4-chloro-N-( {5-[(4- {4-0^010-2 -nitrophenyljpiperazin- 1 -yl)sulfonyl]thien-2- 
yl} methyl)benzamide 
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4-cliloro-N-[(5- { [4-(6-methylpyridin-2-yl)piperazm- 1-yl] sulfonyl} thien-2-yl)methyl]- 
benzamide 

4-cUoro-N-({5-[(4-hydroxy-4-phenylpiperidin-l-yl)sulfonyl]tMe^^ 
benzamide 

5 N-( {5-[(4-benzoylpiperidm-l -yl)sulfonyl]thien-2-yl}methyl)-^ 

4-cWoro-N-[(5- {[4<2.oxo-23-dihydro-lH-benzimidazol-l -yl)pipOT^ 
thien-2-yl)methyl]ben2amide 

N-( {5-[(4-benzyIpiperidin- 1 -yl)suIfonyl]thien-2-yI}methyl)-4-chlorobenzainide 
4-cWoro-N-({5-[(4-oxo-l-phenyl-l,3,8-triazaspiro[4.5]dec-8-yl)sulfonyl]thien-^ 
10 yl}methyl)benzamide 

4-chloro-N- {[5-( {4-[2-(methylanilino)-2-oxoethyl]piperazin- 1 -yl} sulfonyl)thien-2- 
yl]^lethyl }benzainide 

4-chloro-N- {[5-( {4-[hydroxy(diphenyl)methyl]piperidin- 1 -yl} sulfonyl)thien"2- 
yljmethyl} benzamide 

1 5 4-cliloro-N-[(5- { [4-(3-cyanopyrazin-2-yl)piperazin- 1 -yl] sulfonyl} thien-2-yI)methyl]- 
benzamide 

4-chloro-N-({5-[(4-{5-nitrop)aidin-2-yl}piperazin-l-yl)sulfonyl]tW 
benzamide 

4-chloro-N- {[5-( {4-[3-chloro-5-(trifluoromethyI)pyridin-2-y^ 
thien-2-yl]methyl } benzamide 

4-chloro-N- {[5-( {4-[5-(trifluoromethyl)pyridin-2-yl]piperazin-l -yl} sulfonyl)thien-2- 
yl]methyl}benzamide 

4-chloro-N- {[5-( {4-[3-(trifluoromethyl)pyridin-2-yl]piperazin-l -yl} suIfonyl)thien-2- 
yl]methyl}benzamide 

4-chloro-N-[(5- {[4-(2,4-difIuorobenzoyl)piperidin- 1 -yl]sulfonyl} thien-2-yl)methyl]- 
benzamide 

methyl 5- {4-[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperazin- 1 -yl} - 
7-(tiifluoromethyl)thieno[3,2-b]pyridine-3-carboxylate 

ethyl 2-{4-[(5- {[(4-chlorobenzoyl)amino]methyl}thien-2-yl)sulfonyl]piperazin-l -yl} -5- 
cyano-6-methyInicotinate 

4-chloro-N- {[5-( {4-[5-cyano-4,6-bis(dimethylamino)pyridin-2-yl]piperazin- 1 -yl } - 
siiIfonyl)thien-2-yl]methyl} benzamide 
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4~cMoro-N- {[5-( {4-[6"methyl-2-(trifluoromethyl)quinolin-4-yi]pi^ 
fonyI)thien-2-yl]methyl}benzamide 

tert-butyl 4-[(5-{[(4-chlorobenzoyl)aiiiino]methyl}thien-2-yl)sulfonyl]piper^ - 
carboxylate 

5 2- {4-[(5- {[(4-chlorobeii2oyl)aimno]methyl} tluen-2-yl)sulfonyy -8-ethyl- 

5- oxo-53-dihydropyrido[23-d]pyriinidme-6-carbo^^ acid 

7- {4-[(5- { [(4-cIiIorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]pipera2in- 1 -yl } - 1 -ethyl- 

6- £luoro-4-oxo- 1 ,4-dihydro[ 1 ,8]naphthyridine-3"Carboxylic acid 

7- {4-[(5- { [(4-chIorobenzoyl)amino]methyl} thien-2-yI)sulfonyI]pipera2in- 1 -yl } - 1 -ethyl- 
10 6-fluoro-4-oxo-'l,4-dihydroqmnoIine-3-carboxylic acid 

4-chloro-N-[(5- {[4-(2,3-ciihydro- 1 ,4-benzodioxin-2-ylcarbonyl)piperazin- 1 -yl] sul- 
fonyl} thien-2-yl)methyl]benzainide 

4-chloro-N- {[5-( {4-[(2E)-3-phenylprop-2-enyI]pipera2in- 1-yl} sulfo^yl)thien-2-yl]- 
methyl } benzamide 

15 4-chloro-N-[(5- {[4-(3-phenylpropyl)piperazin-l -yl]siilfonyl} thien-2'yl)methyl]- 
benzamide 

4-chloro-N-[(5- {[4-(3 A5-trimethoxyphenyI)piperazin- 1 -yl]sulfonyl} thien^ 
methyljbenzamide 

N-[(5- {[4-(4-tert-butylbenzyI)pipera2in- 1 -yl]sulfonyl} thien-2-yl)methyl]-4-chloro- 
benzamide 

4-chloro-N-[(5-{[4-(4-fluorophenyl)pipera2in-l-yl]sulfonyl}thien-2-yl)me& 
benzamide 

4-chloro-N-[(5- {[4-(2-hydroxyphenyl)piperazin- 1 -yl] sulfonyl} tiiien-2-yl)methyl]- 
benzamide 

4-ch]oro-N-{[5-({4-[4-(trifluoromethyl)pyridin-2-yl]piperazin-l-yl}sulfonyl)t^^ 
yl]methyl}benza[nide 

4-chloro-N-[(5- {[4-(5-cyanopyridin-2-yl)pipera2in- 1 -yl] sulfonyl} thien-2-yl)methyl]- 
benzamide 

tert-butyl 1 -[(5- {[(4-chlorobeiizoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4- 
ylcarbamate 

4-chloro-N-( {5-[(4-phenylpiperazin- 1 -yl)sulfonyl] thien-2-yl} inethyl)benzamide 
4-chloro-N- {[5-(piperidin- 1 -ylsulfonyl)thien-2-yI]niethyl} benzamide 
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4-chloro-N-[(5-{[4-(l-naphthyl)pipera2in-l-yl]suIfonyl}thien^ 

4-chloro-N-[(5-{[4-(3,4-dichlorophenyl)piperazin-l-yI]sulfonyI}tW 

benzamide 

4-chloro-N- {[5-( {4-[3-(trifluoromethyl)phenyl]piperaziii-l -yl} sulfonyl)thien-2- 
yl]methyl} benzamide 

4-cWoro-N- {[5-( {3-hydroxy-4-[3-(tiifluoromethyl)phenyI]p 
thien-2-yI]methyl}benzaniide 

4-cMoro-N-[(5-{[4-(2-methylphenyl)piperazin-l-yl]suIfonyl}thien-2-^^^ 
benzamide 

N-[(5-{[(lR,4R)-5-benzyl-2,5-diazabicyclo[2.2J]hept-2-yl]sulfonyl}thien-2-. 
yl)methyl]-4-chlorobenzamide 

N-[(5-{[4-(benzyloxy)piperidin-l-yl]sulfonyl}thien-2-yI)methyl]-4-chIor^^ 

4-chloro-N-[(5-{[4-(2-cMorodibenzo[b,f][l,4]oxazepin-ll-yl)piperazin-l-^^^ 

thien-2-yl)methyl]benzamide 

N-(4-chlorophenyl)-2-(5-{[4.(2-oxo-2,3-dihydro-lH-benzinMda2ol-l-yl)pi^ 
yl]sulfonyl}thien-2-yl)acetamide 

4-chloro-N-( {5-[(4-hydroxypiperidin-l -yl)suIfonyl]tbien-2-yI}methyl)benzamide 

N-[(5-{[4-(4-acetylphenyl)piperazin-l-yl]sulfonyl}thien-2-yl)methyl^ 

benzamide 

4-chloro-N-[(5- {[4-(3 ,5-dichloropyridm-4-yl)piperazin- 1 -yl] sulfonyl} thien-2- 
yl)methyl]benzanude 

4-chloro-N-[(5- {[4-(3-methoxyphenyl)piperazin- 1 -yljsulfonyl} thien-2-yl)methyl]- 



N-( {5-[(4-benzyl-4-'hydroxypiperidin- 1 -yl)sulfonyl] thien-2-yl} methyl)-4-chloro- 
benzamide 

N- {[5-( {4-[{2-tert-butyl- lH-indol-5-yl)amino]piperidin- 1 -yl} siilfonyl)thien-2- 
yljmethyl } -4-clilorobenzamide 

4-chloro-N- {[5-( {4-[(phenylacetyl)amino]piperidin- 1 -yi } sulfonyl)thien-2-yl]- 
methyl}benzaniide 

4-chloro-N-[(5- {[4-(tetrahydrofia-an-2-ylcarbonyl)piperazia-l -yl]sulfonyl}thien-2- 
yl)metfayl]benzamide 



wo 01723378 



17 



PCT/IBO0/0138O 



4-cliloro-N-[(5- {[4-(6-chloropyridiD-2-yl)piperazin- 1 -yl] sulfonyl} thien-2-yl)ra ethyl] 
benzamide 

4-cliIoro-N-[(5-{[4-(4-cMorophenyl)pipera2in-l-yl]sulfo 
benzamide 

5 N-[(5-{[4-(2H-l,2,3-benzotriazol-2-yl)piperidin-l-yl]sul^^^ 
chlorobenzamide 

4-cliloro-N-[(5- {[4-(4-chloroben2oyl)piperidm- 1 -yljsulfonyl} tW 
benzamide 

4-chloro-N-( {5-[(4-phenoxypiperidin- 1 -yl)sulfonyl]thien-2-yl } methyl)benzamide 
10 N- {[5-( {4-[>erizyl(methyl)araino]piperidin-l-yl}sulfonyI)thien-2-yl^ 
chlorobenzamide 

4-chloro-N-{[5-({4-[3-(2,4-dichlorophenyl)-lH-pyT^ol-5-yl]piperidin-l-yl^ 
thi en-2-yl] methyl } b enzamide 

4-chloro-N-[(5- {[4-(5-thien-2-yl-lH-pyrazol-3-yI)piperidin-l -yl]sulfonyl} 
15 yl)methyl]benzamide 

4-chloro-N-[(5- {[4-(2,3,4,5,6-pentamethylbenzoyI)piperidin-l-yl]sulfonyl) thien-2- 
yl)methyl]benzamide 

4-chloro-N-[(5- {[4-(phenylacetyl)-l,4-diazepan-l -yl]sulfonyl}thien-2-yl)methyl]- 
benzamide 

20 4-chloro-N- {[5-( {4-[5-(4-methoxyphenyI)- lH-pyrazol.3-yl]piperidin- 1 -yl } sulfonyl)- 
thien-2-yl]methyl} benzamide 

N-( {5-[(4-anilinopiperidin- 1 -yl)sulfonyl]thien-2-yl} methyl)-4-chlorobenzamide 

4-chloro-N-[(5.{[4<3-phenyI-l,2,4-thiadiazol-5-yl)piperazm-l-yl] 

yl)methyl]benzamide 

25 4--chIoro-N-[(5' {[4-(2-phenylethyl)piperidin- 1 -yl]sulfonyl} thien-2-yl)methyl]- 
benzamide 

4-chloro-N-( {5-[(4-heptylpiperazin-l -yl)sulfonyl]thien-2-yl}methyl)benzamide 
4-chloro-N-( {5-[{4-octylpiperazm- 1 -yI)sulfonyl]^en-2-yl} methyl)benzamide 
N-[(5-{[4-(lH-l,23-benzotriazol-l-yl)piperidin-l-yl]sulfonyI}^ 
30 chlorobenzamide 

2<5-{[4-(lH-l,2,3-benzotriazol-l-yl)piperidin-l-yl]suIfonyl}thien-2-y0^ 
pheny])acetamide 
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2- { 1 -[(5- {[(4-cMoroben2oyl)ammo]methyl} thien-2-yl)sulfonyl]piperidin-4-yl} -2H- 
l,2,3-benzotriazole-5-carboxylic 

4-cmoro-N-[(5-{[4-(5-cMoro-lH-1^3-benzotriazol-l-yl)piperidm^ 
2-yl)methyl]beiizaimde 

5 methyl 1 - { 1 -[(5- {[(4-chIorobenzoyl)aimno]methyl} thien-2-yl)sulfonyl]piperidm"4-yl} 
IH- 1 ,2,3-beiizotriazole-5-carboxylate 

methyl 1 - { 1 -[(5- {[(4-chlorobeiizoyl)ammo]methyl } thien-2-yl)sulfonyl]pipericiiii-4-yl} - 
1^-1 ,2,3-benzotriazole-6-carboxylate 

methyl 2- { 1 -[(5- {[(4-chlorobeiizoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-yl } - 
10 2H-l,2,3-benzotriazole-5-carboxylate 

4-chloro-N-[(5- {[4-(6-chloro- 1 H- 1 ,2,3-beiizotriazol- 1 -yl)piperidm- 1 -yl] sulfonyl} thien- 
2-yl)methyl]benzamide 

4-chloro-N- {[5-( {4-[5-(trifluoromethyl)- 1 H- 1 ,2,3-benzotriazol- 1 -yljpiperidin- 1 -yl} - 
sulfonyl)thien-2-yl]methyI} benzamide 

N-[(5-{[4-(7-aza-lH-beimmidazol-l-yl)piperidin-l-yl]sulfonyl}tIu 
chloFobenzamide 

1 - { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-yl} - IH- 
1 ^,3-benzotriazole-5-carboxylic 

I - { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-yl} - IH- 
1 ,2,3-benzotriazole-6-carboxylic 

N-[(5-{[4-(2-amino-9H-purin-9-yl)piperidin-l-yI]sulfonyl}thi 
chlorobenzamide 

4-cliloro-N-[(5- {[4-(9H-purin-9-yl)piperidin-l -yl]sulfonyl}thien-2-yl)methyl]- 
benzamide 

N-[(5- {[4-(6-amino-9H-pxirin-9-yl)piperidm-l -yl]sulfonyl}thien-2-yl^^ 
chlorobenzamide 

4-chloro-N-( {5-[(4- {6-nitro- IH-benzimidazol- 1 -yl}piperidin-l -yl)sulfonyl]thien-2- 
yl}methyl)beiizamide 

4-chloro-N-( {5-[(4- {S-nitro- 1 H-benzimidazoI- 1 -yl}piperidin- 1 -yl)sulfonyl]thien-2- 
yl}methyl)benzamide 

4.chloro-N-[(5-{[4-(2H-l,2,3-triazol-2-yl)piperidin-l-yI]sulfo^ 
benzamide 
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N-[(5-{[4-(lH-benzimida2oI-l-yI)piperidin-l-yl]sulfonyl}thi^^ 
chlorobenzamide 

4-chloro-N- {[5-({4-[3-propylaiiilino]piperidm-l-yl} sulfonyl)thien-2-yl]methyl}- 
benzamide 

5 4-chloro-N- {[5-({4-[3-(trifluorome1hyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2- 
yljmethyl} benzamide 

4-chloro-N- {[5-( {4-[3-(dimethylarnmo)aiiilmo]piperidin- 1 -yl } sulfonyl)thien-2- 

yljmethyl} benzamide 

methyl 

10 4-chIoro-N-{[5-({4-[3-(methylsulfanyl)anilino]piperidm-l-yl}sulfonyl)thien-2- 
yljmethyl } benzamide 

4-chloro-N-({5-[(4- {3-nitroamlino}piperidin-l-yl)sulfonyl]thien-2-yl}methyl)- 
benzamide 

4-chloro-N-[(5-{[4-(2-methoxyanilino)piperidin-l-yl]sulfonyl}thien-2-yI)methyl]- 
15 benzamide 

3- ( { 1 -[(5- { [(4-chlorobenzoyl)amino]methyl} thien-2-yl)siilfonyl]piperidin-4- 
yl} amino)b^izamide 

4- chloro-N- {[5-( {4-[2-(trifluoromethyl)aniIino]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl} benzamide 

20 4-chloro-N-( {5-[(4- {2-nitro-4-[(trifluoromethyl)sulfonyl]anilino}piperidin-l - 
yl)sulfonyl]thien-2-yl} methyl)benzamide 

4-chloro-N-[(5- {[4-(4-chloroanilino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]- 
benzanude 

4-chloro-N- {[5-( {4-[4-(trifluoromethyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2-yI]- 
25 methyl}benzamide 

4-chloro-N-( {5-[(4- {4-[(trifluoromethyI)sulfonyl]anilino}piperidin- 1 -yl)sulfonyl]thien 
2-yl } methyl)benzamide 

4-chIoro-N-({5-[(4- {2-mtroaniliDo}piperidin-l -yl)sulfonyI]thien-2-yl}methyl)- 
benzamide 

30 N- {[5-({4-[4-(aniinocarbonyI)anilino]piperidin-l -yl} sulfonyl)thien-2-yl]methyl}-4- 
chlorobenzamide 



20 



4-chloro-N- {[5-( {4-[4-( 1 ,3-dithiolan-2-yl)aniIino]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl } benzamide 

N-[(5-{[4-(3-cMoroanilino)piperidin-l-yl]sulfon^ 
benzamide 

4-chIoro-N-[(5-{[4-(3-cmoroanilino)piperidin-l-yI]sulfonyl}tMen^ 
benzamide 

4-cMoro-N-[{5-{[4-(3-methoxyamIino)piperidin-l-yl]sulfonyl}tW 
benzamide 

4-chIoro-N- {[5-( {4-[3-(methylsulfonyl)aniIino]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl} benzamide 

N-({5-[(4-{3-[amino(imino)methyl]amlino}piperidin-I-yl)sulfonyl]thien-2-yl}m 
4-chlorobenzaniide 

4-chloro-N-( {5-[(4- {3-[(2-hydroxyethyl)sulfonyl]anilino}piperidm 
2-yl} methyl)benzamide 

N«[(5-{[4-(2-aminoanilino)piperidin-l.yl]sulfonyl}thien-2-yl)meft 
amide 

4-cMoro-N-[(5-{[4-(2-hydroxyanilino)piperidin-l-yl]sulfonyl}thien-2-yl^ 
benzamide 

4-chloro-N-[(5- {[4<(4-hydroxyanilino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]- 
benzamide 

4-chloro-N-({5-[(4-{3-[(trifluoromethyl)sulfanyl]amIino}pipe^ 
2-yI}methyl)benzaniide 

4-cWoro-N-[(5- {[4K3-toliiidino)piperidin-l -yl]sulfonyl} ihi 

4.cWoro-N-( {5-[(4- {[3-chloro-5-(trifluoromethyl)pyridin-2-yl]amm 
yI)sulfonyl]thien-2-yl}methy])benzamide 

4-chloro-N-{[5-({4-[3-(l,3-oxazol-5-yl)anilino]piperidin-l-yI}suifony0 
yl]methyl } benzamide 

N-[(5-{[4-(3-tert-butylamIino)piperidin-l-yl]sulfonyl}thien-2-yI)^ 
benzamide 

4-cWoro-N-[(5-{[4-(2-propylamlino)piperidin-l-yI]sulfonyl}tWen-2-yl)^ 
benzamide 
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4-chloro-N- {[5-( {4-[(2^-dioxido- 1 3-dihydro-2-beiizothien-5*yl)ainino]piperidm-l - 
yl} sulfonyl)thien-2"yl]methyl}beiizamide 

4-cliloro-N-[(5- {[4-(2,3-dihydro-lH-inden-5-ylamiiio)piperidin-l -yQ 
yl)methyl]beiizaimde 

5 4-cUoro-N-[(5-{[4-(4-propylaiiilino)piperidin-l-yl]sulfon 
benzamide 

4-cMoro-N-[(5-{[4-({3-mtropyridin-2-yl}amino)piperidin-l-yl] 
yl)inethyl]benzaniide 

N- {[5-( {4-[(3-aminopyridin-2-yl)ainmo]piperidin-l -yl} sulfonyl)thien-2-yl]methyI} ^ 
10 chlorobenzamide 

N-[(5-. {[4-([l , 1 -biphenyl]-3-yIammo)piperidin-l-yI]siUfonyl} thien-2-yl)meth 
chlorobenzamide 

N-[(5-{[4-(3-ben2ylanilino)piperidm-l-yl]sulfonyl}thien-2-yl)m 
benzamide 

15 4-chloro-N-[(5- {[4-(pyrimidin-2-ylamino)piperidin-l -yl]sulfonyl} thien-2-yl)methyl]- 



4-chloro-N- {[5-( {4-[4-(moipholin-4-ylsulfonyl)anilino]piperidin 
yl]methyl}brazamide 

4-chloro-N-({5"[(4-{[4-(trifluoromethyI)p>Timidin-2-^^^ 
20 thien-2-yl} methyl)benzamide 

4-cMoro-N-[(5- {[4-(3-cycIohexyl-4-hydroxyaiulino)piperidin- 1 -yl]sulfonyl} thien-2- 
yl)methyl]benzamide 

N-( {5-[(4- {3-[(butylamino)sulfonyl]aiiilino} piperidin- 1 -yl)sulf^^ 
4-cliloroben2amide 
25 4-chloro-N-[(5-{[4-(3-ethylamIino)piperidin-l-yl]sulfonyl}thien-^ 



4-cWoro-N-[(5-{[4-(5,6J,8-tetrahydronaphthalen-l-ylamino)piperidin-I-y^^ 
thien-2-yl)methylJbenzamide 

N- {[5-( {4-[3-(amiiiosulfonyl)amlino]piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl} -4- 
30 chlorobenzamide 

4-chloro-N-[(5- {[4-(quinolin-5-ylamino)piperidin- 1 -yl] sulfonyl} thien-2-yl)methyl]- 



benzamide 



benzamide 



benzamide 
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4-cWoro-N-[(5- {[4-(qumolin-8-ylainino)piperidm- 1 -yljsulfo 
benzamide 

4-Chloro-N-[(5- {[4-(3-propylphenoxy)piperidin-l -yl]sulfonyl> thien-2-yl)inethyl]- 
benzamide 

4-cMoro-N-{[5-({4-[(2E>3.phenylprop-2-enoyl]piperazin-l-yl}siilfonyl^ 
yl]methyl} benzamide 

4-chIoro-N-( {5-[(4- {4-iiitrobenzoyI}piperazin- 1 -yl)sulfonyl]thien-2«yl} methyl)- 
benzamide 

N-({5-[(4-benzoylpiperazin-l-yl)sulfonyI]thien-2-yl}methyl)-4-chlorobenz^ 
4-chloro-N- {[5-( {4-[4-(trifluoromethyl)benzoyl]piperazin- 1 -yl} sulfonyl)thien-2- 
yl]methyl} benzamide 

4-chloro-N- {[5-( {4-[4-(dimethylamino)benzoyl]piperazin- 1 -yl} sulfonyl)thien-2- 
yl]niethyl} benzamide 

4-chloro-N-[(5-{[4-(2-fluorobeii2oyl)piperazin-l-yI]sulfonyI}thien-2-yl)methyl^^ 
benzamide 

4-chloro-N-[(5-{[4-(2,6-difluorobenzoyl)piperazin-l-yl]suIfonyl}thien-2-yl^^ 
benzamide 

4-chloro-N-[(5- {[4-(3-fIuorobenzoyl)piperazin- 1 -yI]snlfonyl} thien-2-yI)methyl]- 
b^izamide 

4-chloro-N-[(5- {[4-(2-naphthoyl)piperazin- 1 -yl]suIfonyl} thien-2-yl)methyl]benzamide 
4-chloro-N-[(5- {[4-( 1 -n2qDhthoyl)piperazin-l -yl]sulfonyl} thien-2-yl)methyl]benzamide 
4-chloro-N-( {5-[(4-{2-iiitrDbenzoyl}piperazin-l -yl)sulfonyl]thien-2-yl}methyl)^ 
benzamide 

4-chloro-N-[(5- {[4-(pyridin-3-ylcarbonyl)piperazin-l -y^sulfonyl} thien-2-yI)methyl]- 
benzamide 

N-[(5- {[4-(2, 1 ,3-benzoxadiazoI-5-ylcarbonyl)piperazin- 1 -yljsulfonyl) thien-2- 
yl)methyl]-4-clilorob enzamide 

4-chlorc>-N-[(5-{[4-(2,4-difluorobenzoyl)piperazin-l-yl]sulfonyl}thien-2.^^ 
benzamide 

4.chloro-N-[(5- {[4-(2,4,6-trifluorobenzoyl)piperazin- 1 -yl] sulfonyl} thien-2-yl)methyl]- 
benzamide 
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4-chloro-N-[(5-{[4-(2,6-dicMorobenzoyl)piperazin-l-yl]sulfonyl}thi^^ 
benzamide 

4-chIoro-N-( {5-[(4-heptanoylpiperazin- l-yl)siilfonyl]thien-2-yl}methyl)beM 
4-chloro-N-[(5-{[4-(qirinolin-8-ylsulfonyl)pipera2in-l-^^ 
5 benzamide 

4-nitro-N-( {5-[(4- {3-[(trifluoroinethyl)sulfonyl]anilino}piperidin-l -yl)sulfonyl]thien- 
yl}methyl)beiizaimde 

N-[(5-{[4-(lH-l^,3-benzotriazol-l-yl)piperidin-l-yl]sulfonyl}fl^ 
nitrobenzamide 

10 4-mtro-N-({5-[(4-{3-[(trifluoromethyl)sulfonyl3aniIino}piperidm 
yl } methyl)benzamide 

N-[(5-{[4-(2,4-difluorobeiizoyI)piperidin-l-yl]siilfonyl}thien-2-yl)methy^^ 
benzamide 

N-[(5- {[4-( IH- 1 ;2,3-benzotriazoI- 1 -yl)piperidin-l -yljsulfonyl} thien-.2-yI)niethyl]-4- 
15 nitrobenzamide 

N-[(5-{[4-(lH-i;23-benzotriazol-l-yl)piperidin-l-yl]sulfonyl}t^ 
nitrobenzamide 

4-nitro-N-( {5-[(4- {3-[(trifluoromethyl)sulfonyl] anilino}piperidin- 1 -yl)sulfonyl]thien-: 
yl} methyl)benzamide 

20 N-[(5- {[4-(2,4-difluorobenzoyl)piperidin-l -yljsulfonyl} thien-2-yl)methyl]-4-nitro- 
benzamide 

N-[(5-{[4-(lH-l,2,3-benzotriazol-l-yl)piperidin-l-yl]sulfonyI^ 
nitrobenzamide 

3-nitro-N-[(5-{[4-(3-methoxyanilino)piperidin-l-yl]sulfonyl}thien-2-yl)^ 
25 benzamide 

3-nitro-N- {[5-( {4-[3-(trifluoromethyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2-yl]- 
methyl} benzamide 

N- {[5-( {4-[3-(dimethylamino)anilino]piperidin- 1 -yl} suIfonyl)thien-2-yl]methyl} -3- 
nitrobenzamide 

30 3-nitro-N- {[5-( {4-[3-(methylsulfonyl)anilino]piperidin- 1 -yl} sulfonyl)tfaien-2-yI]- 
methyl} benzamide 
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3-nitro-N-{[5-({4-[3-(methylsulfanyl)amlino]piperidm-l-yl}sul^^ 
methyljbenzainide 

N- {[5-( {4-[3-(aminosulfonyl)anilino]piperidin-l -yl} sulfonyl)thien-2-yl]methyl} -3- 
nitrobenzamide 
5 methyl 

N-{[5-({4-[3-(amiBocaibonyl)anilmo]piperidin-l-yl}sulfonyl)t^ 
nitrobenzamide 

3-nitro-N-( {5-[(4- {3-iiitroaniIino}piperidin-l -yl)sulfonyl]thien-2-yl} methyl)benzam 
3-nitro-N-[(5- {[4-(2-methoxyanilino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]- 
10 benzamide 

3-iiitro-N- {[5-( {4-[2-(trifluoroinethyl)aiiilino]piperidin- 1 -yl} sulfonyl)thien-2-yl]- 
methyl}benzainide 

3-nitro-N-( {5-[(4- {2-iiilToaniHno)piperidin-l -yl)sulfonyl]thien-2-yl} methyl)benzamide 
N-[(5- { [4-(4-chloroanilino)piperidin- 1 -yl]sulfonyl} thien-2-^^ 
15 benzamide 

3-iiitro-N- {[5-( {4-[4-(trifluoromethyl)aniIino]piperidin-l -yl} sulfonyl)thien-2-yl]- 
methyl}benzaniide 

3-nitro-N-({5-[(4-{4-[(trifluoromethyl)sulfonyl]anilmo}piperi 
yl}methyl)benzaniide 

20 N- {[5-( {4-[4-(ammocarbonyl)aiiilino]piperidm- 1-yI} suIfonyl)duen-2-yl^ } -3- 

nitrobenzamide 

N-[(5-{[4-(3-propylamlino)piperidin-l-yl]sulfonyl}thien-2-yl)me&^ 



N-[(5- { [4-(3 -chloroaiiilino)piperidin- 1 -yl] sulfonyl} tfaien-2-yl)methyI] -4-iiitro- 
25 benzamide 

4-nitro-N-[(5- {[4-(3-methoxyaiulino)piperidin- 1 -yl] sulfonyl} thien-2-yl)methyl]- 
benzamide 

4-nitro-N-{[5-({4-[3-(tiifluoromethyl)anilino]piperidin-l-yl}sulfo^ 
methyl} benzamide 

30 N- {[5-( {4-[3-(dimethylamino)aniIino]piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl } -4- 
nitrobenzamide 



benzamide 
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4-nitro-N-[(5- {[4-(3-propylaiulino)piperidin- 1 -yl] sulfonyl} thien-2-yl)n3ethyl]- 
benzamide 

4-nitro-N- {[5 -( {4- [3 -(methylsulfonyI)aiulino]piperidm- 1 -y^ 
yl]methyl} benzamide 
5 4-nitro-N- {[5 -( {4-[3 -(methylsulfanyl)aiiilino]piperidiii- 1 -yl } sulfonyl)thieii-2- 
yl]methyl} benzamide 

N- {[5-({4-[3-(aminosulfonyl)aniliDo]piperidin-l-yl} sulfonyl)thien-2-yl]methyl}-4- 

nitrobenzamide 

methyl 

10 3- { [1 -( {5-[( {4-nitrobenzoyl} ammo)methyl]thien-2-yl} sulfoiiyI)piperidin-4-yl] amino} - 
benzamide 

4-nitro-N-( {5«[(4- {3-mtroanilino} piperidin- 1 -yl)sulfonyl]thien-2-yl} meth^ 
4-nitro-N-[(5- { [4-(2-methoxyanilino)piperidin- 1 -yl] sulfonyl } tliien-2-yl)methyl]- 
benzamide 

1 5 4-mtro-N- { [5-( {4-[2-(trifluoromethyI)anilino]piperidin- 1 -yl} sulfonyl)thien-2-yl]- 
methyl}benzamide 

4-nitro-N-( {5-[(4- {2-mtroanilino}piperidin- l-yl)sulfonyl]thien-2-yl} methyl)benzamide 
N-[(5- {[4-(4-chlon)amlino)piperidin-l -yl]sulfonyI} thien-2-yl)methyl]-^^ 
benzamide 

20 4-nitro-N- {[5-( {4-[4-(trifluoromethyl)anilino]piperidin-l -yl} sulfonyl)thien-2-yl]- 
methyl} benzamide 

4-nitro-N-({5-[(4-{4-[(trifluoromethyl)sulfonyl]anilino}piperidin-l-yl)su^^^ 
yl}methyl)bOTzamide 

N- { [5-( {4-[4-(aminocarbonyl)amlino]piperidin- 1 -yl } sulfonyl)thien-2-yl]methyl } -4- 
25 nitrobenzamide 

N- {[5-( {4-[4-(l ,3-dithiolan-2-y])anilino]piperidin-l -yl} sulfonyl)thien-2-yl]methyl} -4- 
nitrobenzamide 

N-( { 5-[(4- {3-[amino(iniino)methyl]anilino } piperidin- 1 -yl)sulfonyl]thien-2-yl } methyl)- 
3-nitrobenzamide 

30 N-( {5-[(4- {3-[(2-hydit)xyethyl)sulfonyl] anilino}piperidin- 1 -yl)sulfonyl]thien-2-yl} - 
methyl)-3-nitrobenzamide 

N-( { 5-[(4-anilinopiperidin- 1 -yl)sulfonyl]thien-2-yl} methyl)-3 -nitrobenzamide 
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N"({5-[(4-{3-[(2-hydroxyethyl)sulfonyI]amlino}piperidin-l-yl)sxilfo^ 
yl } methyl)-4-nitrobenzamide 

N-( {5-[(4-anilmopiperidin-l -yl)sidfonyl]thien-2-yl}methyl)-4-mtrobenzainide 
N-({5-[(4-{3-[ammo(imino)methyl]aniKno}piperidin-l-yl)sul^^ 
5 4-iutrobenzairude 

3- mtro-N-( {5-[(4- {3-[(tiifluoromethyl)sulfanyl]anilino}piperidm^ 
yl} met±iyl)benzamide 

4- nitro-N-({5-[(4- {3-[(tiifluoromethyl)sulfanyI]anilmo}piperidin-l-yI)sulfonyl]t^^ 
yl } methyl)benzamide 

10 3-nitro-N-[(5-{[4-({3-nitropyridm-2-yl}amino)piperidin-l-^^^ 
methyljbenzamide 

N- {[5-( {4-[(2,2-dioxido-l,3-dihydro-2-benzotMen-5-yl)amino]piperidm-l -yl} - 
sulfonyl)thien-2-yl]methyl} -3-nitrobenzainide 
N-[(5- {[4-(2,3-dihydro-lH-inden-5-ylamino)piperidm- 1 -yljsulfo 
1 5 methyl]-3-iiitrobenzamide 

3-nitro-N-[(5-{[4-(2-propylaiiilino)piperidin-l-yl]sulfonyl}thiOT^ 
benzamide 

3-mtro-N-[(5- {[4-(4-propylamlino)piperidm--l -yl]sulfonyl}thien-2-yl)methyl]- 
benzamide 

N-[(5- {[4-(3-tert-butyIaiiilino)piperidm-l -yl]sulfonyl}thien-2-yl)met^^ 
benzamide 

3-nitro-N- {[5-( {4-[3-(l ,3-oxazoI-5-yl)amlino]piperidin-l -yl} sulfonyl)thien-2- 
yljmethyl } benzamide 

3-mtro-N-[(5-{[4-(2-phenylethyI)piperidin-l-yl]sulfonyl}thien-2-yl)methy^^ 
N-( {5-[(4- {[3-cmoro-5-(trifluoromethyl)pyridin-2-yl]amino}piperidin-l -yl)sulfonyl]- 
thien-2-yl} methyl)-3-iiitrobenzaniide 

N-[(5- {[4-([ 1 , 1 '-biphenyI]-3-ylamino)piperidin- 1 -yljsulfonyl} thien-2-yl)methyl]-3- 
nitrobenzamide 

N-[C5- {[4-(3-benzylanilino)piperidiii- 1 -yl]sulfonyl } thien-2-yl)methyl]-3-nitro- 
benzamide 

3-nitro-N- {[5-( {4-[3-(morpholin-4-ylsulfonyl)anilino]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl}ben2amide 
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3- iiitro-N-[(5- {[4-(3-propylphenoxy)piperidin- 1 -yl]sulfonyl} thien-2- 
yl)methyl]benzainide 

4- mtro-N-[(5- {[4.^yriniidm-2-ylamino)piperidm^ 
benzamide 

5 N-{[5-({4-[(3-ainmopyiidin-2-yl)ammo]piperidm-l-^^ 
nitrobenzamide 

4-iiitro-N-[(5-{[4-({3-nitropyridin-2-yl} amin 
methyl]benzamide 

N-[(5-{[4-(2,3-dihydro-IH-inden-5-yIammo)piperidin-l-yl]suIfo^ 
1 0 methyl j-4-nitroben2amide 

4-nitro-N-[(5- { [4-(2-propylamlino)piperidm- 1 -yljsulfonyl} tfaien-2-yl)methyl] - 
benzamide 

4-nitro-N-[(5- {[4-(4-propylamlino)pipeiidm-l -yljsulfonyI}tWen-2-yl)methyl^ 
benzamide 

15 N-[(5' {[4-(3-tert-butylanilino)piperidm-l -yljsulfonyl} thien-2-yl)methyl]-4-nitTO- 
benzamide 

4-nitro-N-{[5-({4-[3-(l,3-oxazol-5-yl)anilino]piperidin-I-yl}sulfo^ 
methyl} benzamide 

4-nitro-N-[(5-{[4-(2-phenylethyl)piperidin-l-yl]sulfonyl}thien-2-y^ 
20 N-( {5-[(4- {[3-chloro-5-(trifluoromethyl)pyridin-2-yl] amino} piperidin- 1 -yl)sulfonyl}- 
thien-2-yl} methyI)-4-nitrobenzaniide 

N-[(5-{[4-([l,r.biphenyl]-3-ylamino)piperidin-l-ylJsulfonyl}thien^ 
nitrobenzamide 

N-[(5-{[4"(3-benzylaniHno)piperidin-l-yl]suIfonyl}thien-2-yl)methyI]-4-^ 
25 benzamide 

4-nitro-N- {[5-( {4-[3-(morpholin-4-ylsulfonyl)anilino]piperidin- 1 -yl} sulfonyI)thien-2- 
yljmethyl} benzamide 

N-[(5- {[4-(2-aminoanilino)piperidin-l -yl]sulfonyl} thien-2-yI)meaiyl]-3-nitrobenzamide 
3-nitro-N-[(5-{[4-(pyriniidin-2-ylaniino)piperidin-l-yI]sul^^ 
30 benzamide 

N- {[5-({4-[(3-aminopyridin-2-yl)amino]piperidin- 1 -yl} sulfonyl)^^ 
nitrobenzamide 



wo 01/23378 



28 



PCT/IBOO/01380 



N-( {5-[(4- {2-iiitro-4-[(trifluoromethyl)sulfonyl]amIino}piperidm-l-y^ 
yl} methyl)-3-methoxybenzamide 

3-nitro-N-[(5- {[4-(3-phenyIpropyl)piperazm-l -yl]sulfonyI} tfaieii-2-yl)methyl]- 
benzamide 

5 3-nitro-N-({5-[(4-{[4-(trifluoromethyl)pyrimidin"2-yl]aii^ 
thien-2-yl}methyl)beiizainide 

N-[(5-{[4-(3-cyclohexyl-4-hydroxyamlino)piperidin-l-yl]sulfonyl}thien-2-^^^ 
S-nitrobenzamide 

N-( { 5-[(4- {3-[(butylamino)sulfonyl]anilino } piperidin- 1 -yl)sulfonyl]thien-2-yl } methyl)- 
10 3-nitrobenzainide 

N-[(5-{[4-(3-ethylanilino)piperidin-l-yl]sulfonyl}thien-2-yl)m 

3- nitro-N-[(5- {[4"(5,6,7,8-tetrahydronaphthalen- 1 -ylaiiiino)piperidin- 1 -yl]sulfonyl}- 
thien-2-yl)methyl]beiizaiiiide 

4- nitro-N-[(5-{[4-(3-propylphenoxy)piperidm-l-yl]sulfonyl}thien-^ 
15 benzamide 

N-[(5- {[4-(2,4-difluorobenzoyl)piperidin- 1 -yl] sulfonyl} thien-2-yl)methyl]-3-nitroben2a- 
mide 

N-[(5- {[4-(2,4-difluorobenzoyI)piperidin- 1 -yljsulfonyl} thien-2-yl)met^^ 
benzamide 

2- Hydroxy-N-({5-[(4-{3-[(trifluoromethyl)sulfonyl]anilino}piperidin-l-^^^ 
thien-2-yl } methyl)benzamide 

N-[(5-{[4-(lH-l,23-benzotriazol-l-yl)piperidin-l-yl]sulfonyl}thien-2-^^ 
methoxybenzamide 

N-[(5-{[4-(lH-l,2,3-benzotriazol-l-yl)piperidin-l-yl]sulfonyl}tW^ 
hydroxybenzamide 

N-{[5-({4-[4-(l,3-dithiolan-2-yl)amlino]piperidin-l-yl}sulfony^^^ 
nitrobenzamide 

3- methoxy-N-[(5- {[4-(3-methoxyamlino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]- 
benzamide 

3-methoxy-N- {[5-( {4-[3-(tiifluoromethyl)anilino]piperidin-l -yl} suIfonyl)thien-2- 
yl]methyl } benzamide 



wo 01/23378 



PCT/IBOO/01380 



29 

N- {[5-( {4-[3-(dimethylammo)anilino]piperidin-- 1 -yl} sulfonyl)thien-2-yl]methyl} -3- 
methoxybenzamide 

3-methoxy-N-[(5- {[4-(3-propylamlino)piperidm-l -yljsulfo^ 
benzamide 

5 3-methoxy-N-{[5-({4-[3-(methylsulfonyl)aiiiIino]piperidin-l-yl}s^^ 
yl]methyl} benzamide 

3-methoxy-N- {[5-( {4-[3-(methylsuIfanyl)aniIino]piperidm" 1 -yl} sulfonyl)thien-2- 
yl]methyl }benzamide 

N- {[5-( {4-[3-(aminosulfonyI)aniUno]piperidin- 1 -yl} suIfonyl)thie^^^ 
0 methoxybeiizamide 
methyl 

N- {[5-( {4-[3-(aminocarbonyI)anilino]piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl}-3- 
methoxybenzamide 

3-methoxy-N-[(5- {[4-(2-methoxyaiiilino)piperidin- 1 -yl] sulfonyl} thien-2-yl)methylj- 
? benzamide 

N-( {5 -[(4- {3 -nitroanilino } piperidin- 1 -yI)sulfonyl]thien-2-yl } methyl)-3 -methoxy- 
benzamide 

3-methoxy-N-{[5-({4-[2-(trifluoromethyl)aniUno]piperidin.l-yl}sulfonyl)t^ 
yljmethyl} benzamide 

N-({5-[(4-{2-nitroanilino}piperidin-l-yl)sulfonyl]thien-2-yl}methyl)-3-me&^ 
benzamide 

N- {[5-( {4-[4-(aminocarbonyl)anilino]piperidin-l -yl} sulfonyl)thien-2-yl]methyl}-3- 
methoxybenzamide 

N- {[5-( {4-[4-( 1 ,3-dithioIan-2-yl)amlino]piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl} -3 
methoxybenzamide 

N-[(5- {[4-(3-chloroanilino)piperidin-l -yljsulfonyl} thien-2-yl)methyl]-3 -methoxy- 
benzamide 

N-[(5-{[4-(4-chloroamlino)piperidin-l-yl]sulfonyl}thien-2-yl)methyl]-3-m 
benzamide 

3-methoxy-N-({5-[(4-{4-[(trifluoromethyl)sulfonyl]aniIino}piperidin-l-yl)s^^^ 
thien-2-yl}methyl)benzamide 
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N-( {5-[(4- {3-[amino(iinmo)methyI]aiulino}piperidm- 1 -yl)sulfonyl3thien-2-yl} methyl)- 
3-methoxybeiizamide 

N-( {5-[(4- {3-[(2-hydroxyethyl)sulfonyl]amlino}piperidin-l -yl)sulfonyl]^ - 
methyl)-3-methoxybeiizainide 

3-methoxy-N-({5-[(4-{3-[(trifluoromethyl)suIfonyl]aiu 
thien-2-yl} methyl)ben2amide 

N-({5-[(4-aiiiKnopiperidin-l-yl)siUfonyl]thien-2-yl}methy^ 

3-methoxy-N-({5-[(4-{3-[(trifluoromethyI)sulfanyl]aiiiUno}piperidin-l^ 
thien-2-yl} methyl)benzainide 

N-[(5- {[4-(4-hydroxyanilino)piperidin-l -yljsulfonyl} thien-2-yl)methyy 
benzamide 

3- nitro-N-( {5-[(4- {3-[(tTifluoromethyl)sulfanyl]anilino}piperidin-l-^^^ 
yl } methyl)benzamide 

4- nitrcHN-( {5-[(4- {3-[(trifluoromethyl)sulfanyl]amIino}piperi 
yl} methyl)benzamide 

N-[(5-{[4-(2-hydroxyanilino)piperidin-l-yl]sulfonyl}thien-2-yl)mefe^^ 
benzamide 

3-methoxy-N-[(5-{[4-(pyrimidin-2-yIamino)piperidin-l-yI]sulfonyl} 
benzamide 

N-{[5-({4-[(3-aminopyridin-2-yl)amino]piperidin-l -yl} sulfonyl)thien-2-yl]methyl } -3- 
methoxybenzamide 

N-[(5- {[4-C {3-nitropyridin«2-yl} amino)piperidin- 1 -yl] sulfonyl} thien-2-yl)methyl]-3 - 
methoxybenzamide 

N- {[5-( {4-[(2,2-dioxido- 1 3-dihydro-2-beii2:othien-5-yl)aniino]piperidin- 1 -yl} sulfonyl)- 
thien-2-yI]methyl} -3-methoxybenzamide 

N-[(5-{[4-(23-dihydro-lH-inden-5-ylamino)piperidin-l-yI]sulfonyl}^^ 
methyl]-3-methoxybenzainide 

3-methoxy-N-[(5-{[4-(2-propylamlino)piperidin.l-yl]sulfonyl}thien^^ 
benzamide 

3-methoxy-N-[(5- {[4-(4-propylaniIino)piperidin- 1 -yljsulfonyl} thien-2-yl)methyI]- 
benzamide 
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N-[(5-{[4-(3-tert-butylaiiilino)piperidin-l-yl]sulfonyl}tW 
benzamide 

N-({5-[(4-{[3-cMoro-5-(trifluoromethyl)pyridm-2-yl]ain^ 
thieii-2-yl}methyl)-3--methoxybenzamide 
5 3-methoxy-N-{[5-({4-[3-(13-oxazol-5-yl)amlmo]piperidm-l-yl^ 
yl]methyl }benzainide 

N-[(5- {[4-{[l , 1 '-biphenyl]-3-ylamino)piperidin-l -yl]sulfonyl} thien-2-yl)nicthyl]-3- 
methoxybenzamide 

3-methoxy-N-[(5-{[4-(3-propylphenoxy)piperidm-l-yl]sulfonyl}thien-2-^^ 
) benzamide 

3-methoxy-N-{[5-({4-[3-(morpholin--*-ylsulfonyl)anilino]piperidin-l- 

2- yl]methy] }benzamide 

3- methoxy-N-[(5- {[4-(2-phenylethyl)piperidin-l -yl]sulfonyl}thien-2-yl)niethyI]- 
benzamide 

N-[(5- {[4-(3-benzylanilino)piperidin-l-yl]sulfonyl}thien-2-yl)meft^^ 
benzamide 

3-methoxy-N-[(5-{[4-(3-phenylpropyl)piperazin-l-yl]sulfonyl}thien-^ 
benzamide 

3-methoxy-N-({5-[(4-{[4-(trifluoromethyl)pyriniidin-2-yl]amino}piperidin-l-y^ 
fonyl]thien-2-yl} methyl)benzamide 

N-[(5-{[4-(3-cyclohexyl-4-hydroxyanilino)piperidin-l-yl]sulfonyl}thien-2-yl) 
3-methoxybenzamide 

N-({5-[(4-{3-[(butylamino)sulfonyl]anilino}piperidin-l-yl)siilfon^^^ 
3-methoxybenzamide 

N-[(5- {[4-(3-ethylanilino)piperidin- 1 -yljsulfonyl} tMen-2-yl)meth 
benzamide 

3-methoxy-N-[(5-{[4-(5,6J,8-tetrahydronaphthalen-l-ylamino)piperidin^ 
sulfonyl} thien-2-yI)methyl]benzamide 

N-[(5- {[4-( lH-1 ,2,3-benzotriazol- 1 -yl)piperidin- 1 -yljsulfonyl} thien-2-yl)methyl]-5- 
nitro-lH-pyrazole-3-carboxamide 

N-[(5-{[4-(lH-l,2,3-benzotriazol-l-yl)piperidin-l-yl]sulfonyl}tWe 
oxo- 1 ,2-dihydropyTidine-3 -carboxamide 
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N-[(5- {[4-( IH- 1 ,2,3-ben2otria2ol- 1 -yl)piperi(im- 1 -yl]sulfonyl} thien-2-yl)inethyI]-2- 
thioxo- 1 ,2-dihydropyridine-3--carboxaiiiide 
N-[(5-{[4-(lH-i;23-benzotriazol-l-yl)piperidm-l-yl]sulfon^ 
dihydroxybenzamide 

5 N-[(5-{[4-(lH-l^,3-benzotriazol.l-yl)piperidin-l-yI]sul^^ 
pyridine-2-carboxamide 

N-[(5-{[4-(hexyloxy)piperidin-l-yl]sulfonyl}thien-2-yl)methyl]-^ 
^-({5-[(4-heptanoylpiperidin-l-yI)sulfonyl]thien-2-yl}methy 

4-chloro-N-[(5- {[4-(3-propylaiiilmo)piperidin-l -yl]sulfonyl} -2-furyl)methyl]ben2amide 
D 4-chloro-N-[(5-{[4-(3-chloroanilino)piperidm-l-yI]sulfonyI}-2-J^ 
4-chioro-N-[(5- {[4-(3-methoxyaiulino)piperidin-l -yl]sulfonyl}-2- 
furyl)inethyl]benzamide 

4-chloro-N- {[5-( {4-[3-(trifluoromethyl)anilino]piperidin- 1 -yl } sulfonyl)-2-furyI]- 
mediyl}benzamide 

> 4-chloro-N- {[5-({4-[3-(dimethylamino)anilino]piperidin-l-yl}sulf^^ 
methyl } benzamide 

4-cMoro-N- {[5-( {4-[3-(methylsulfonyl)anilino]piperidin-l -yl} sulfo^ 
methyl} benzamide 

4-cmoro-N-{[5-({4-[3-(methylsuIfanyl)aiulmo]piperidin-l-yl}sulfony^ 
methyl} benzamide 

N-{[5-({4-[3-(aminosulfonyl)anilino]piperidin"l-yI}sulfonyl)-2-ft^ 
chlorobenzamide 

methyl 3-( { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl} -2"furyl)sulfonyl]piperidin-4- 
yl} amino)benzoate 

3- ( { 1 -[(5- {[(4-chlorobenzoyl)amino]methyl} -2-fiiryl)sulfonyl]piperidin-4-yl} amino)- 
benzamide 

4- chloro-N-( {5-[(4- {3-mtroanilino}piperidin- 1 -yl)sulfonyl]-2-furyl}methyl)benzamide 
4-chloro-N-[(5- {[4-(2-methoxyamlino)piperidin-l -yljsulfonyl} -2-fliryl)methyI]- 
benzamide 

4-chloro-N- {[5-( {4-f 2-(trifluoromethyl)amIino]piperidin- 1 -yl } sulfonyl)-2-furyl]- 
methyl} benzamide 

4-chIoro-N-({5-[(4- {2-nitroaniIino}piperidin-l -yl)sulfonyl]-2-fli^ 
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4-cliloro-N-[(5-{[4-(4-cWoroaiulino)piperidm-l-yl]sulfonyl}-2-f^ 
4-chloro-N-{[5-({4-[4-(trifluoromethyl)amlino]pipericiin-l-yl 
methyl} benzamide 

4-cWoro-N-({5-[(4-{4-[(trifluoromethyl)sulfonyl]aiii^ 
5 furyl}inethyl)benzaniide 

N- {[5-( {4-[4-(aminocarbonyl)anilino]piperidin- 1 -yl } sulfonyI)-2-furyl]methyl } -4- 
chlonobenzamide 

4-chIoro-N- {[5-({4-[4-(l ,3-dithiolan-2-yl)aiiilino]piperidm-l -yl} sulfonyl)-2-fuTyl]- 
methyl} benzamide 

0 N-({5-[(4-{3-[amino(immo)methyl]amIino}piperidin-l-yl)sulfon^^^ 
chlorobenzamide 

4-chloro-N-( {5-[(4- {3-[(lrifluoromethyl)sulfonyl]anilino}piperidin-l -yl)sulfonyl]-2- 
furyl} methyl)beiizamide 

N-({5-[(4-amlinopiperidm-l-yl)sulfonyl]-2-fuiyl}methyl) 

1 4-mtro-N-( {5-[(4- {3-[(trifIuoromethyI)sulfanyI]anilino}piperidin-l -yl)sulfonyl]2- 
fiiryl } methyl)ben2amide 

4-chloro-A/^( {5-[(3- {3-[(trifluoromethyl)sulfonyl]aniKno}^ 
2-yl} methyl)beiizamide 

4-chloro-A'^( {5-[(4- {3-[(trifluoromethyl)sulfonyl]anilino} 
yl} methyl)benzamide 

Thereby, the most preferred compounds are those which are selected from the group 
consisting of : 

4-chloro-N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-l-yl]suIfonyl}thien-2~yl)^ 
benzamide 

4-chloro.N-[(5- {[4-(phenylacetyl)- 1 ,4-diazepan-l -yI]sulfonyl} thien-2-yl)^ 
benzamide 

N-( {5-[(4-amlinopiperidin- 1 -yl)sulfonyl]thien-2-yl} methyl)-4-chlorobenzamide 
N-[(5- {[4-( IH- 1 ,2,3-benzotriazol- 1 -yl)piperidin- 1 -yI]sulfonyI} thien-2-yl)methyl]-4- 
chlorobenzamide 

N-[(5- {[4-(lH-benzimidazol- 1 -yl)piperidin-l -yI]suIfonyl}thien-2-yl)methyl]-4- 
chlorobenzamide 
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4-chloro-N- {[5-({4-[3-propylanilino]piperidin-l-yl> sulfonyl)thien-2-yl]methyl}- 
benzamide 

4-cMoro-N-[(5-{[4-(4-cMoroarulino)piperidm-l-yl]sulfonyI>^ 
benzamide 

5 4-chloro-N-({5-[(4-{3-[(2-hydroxyethyl)sulfonyl]anilmo}piperidin^ 
2-yl } methyl)benzainide 

N- {[5-( {4-[3-(aininosulfonyl)anilino]piperidm- 1 -yl} sulfo^ 
chlorobenzamide 

4-chloro-N'[(5-{[4-(l-naphthoyl)piperazin-l-yl]sulfonyl}thien-2-yI^ 

10 4-mtro-N-[(5-{[4-(3-methoxyanilmo)pipeiidin-l-yl]sulfonyl}thien-2-^^^ 
benzamide 

methyl 3- {[ 1 -( {5-[( {4-iiitrobenzoyl} amino)methyl]thien-2-yl} sulfonyl)piperidin-4- 
yI]amino} benzoate 

N-[(5- {[4-( IH- 1 ,2,3-benzotriazol- 1 -yl)piperidin-l -yl]suIfonyl} thien-2-yl)methyl]-2- 
15 hydroxybenzamide 

N-( {5-[(4- {2-mtroamlmo}piperidin-l -yl)sulfonyl]thien-2-yl} inethyl)-3-methoxy- 
benzamide 



A further aspect of the present invention consists in the use of the sulfonamide deriva- 
tives according to formula I for the preparation of pharmaceutical compositions for the 
modulation - notably for the down-regulation, e.g. up to the inhibition - of the JNK 
function or signalling pathway associated disorders, in particular against neuronal dis- 
orders and/or against disorders of the immune system as well as said pharmaceutical 
compositions themselves. Preferred INK pathways are the INK 1 and/or 2 and/or JNBC3. 

As above pointed out, the compounds of formula I are suitable to be used as a medica- 
ment. Some few of the compounds falling into the above generic formula I have been 
disclosed prior to the filing of the present application, whereby for 9 of them no medical 
or biological activity whatsoever was described so far. Hence, it is herein rq^orted that 
both the novel and the few known compounds falling under the above set out generic 
formula I are indeed suitable for use in treating disorders of the autoimmune system and 
neuronal system of mammals, notably of human beings. More specifically, the com- 
pounds according to formula I, alone or in the fomi of a pharmaceutical composition. 
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are useful for the modulation of the JNK pathway, more specifically for treatment or 
prevention of disorders associated with abnormal expression or activity of JNK, notably 
of JNK2 and 3. Said modulation usually preferably involves the inhibition of the JNK 
pathways, notably of the INK2 and/or 3. Such an abnormal expression or activity of 
5 JNK could be triggered by numerous stimuli (e.g. stress, septic schock, oxidative stress, 
cytokines) and could lead to out-of-control apoptosis or autoimmune diseases that is 
frequently involved in the below enumerated disorders and disease states. Hence, the 
compoxmds according to fomiula I could be used for the treatment of disorders by 
modulating the JNK function or signalling pathways. Said modulation of the JNK fiinc- 
10 tion or pathways could involve its activation, but preferably it involves the down- 
regulation up to inhibition of the INK pathways, notably of the JNK 1 and/or 2 and/or 
JNK3. The compounds according to formula I could be employed alone or in combi- 
nation with further pharmaceutical agents, e.g. with a further JNK modulator. 

Specifically, the compounds pursuant to formula I are useful for the treatment or pre- 
15 vention of immuno- and/or neuronal-related diseases or pathological states in which in- 
hibition of JNK2 or INK3 plays a critical role such as epilepsy; neurodegenerative dis- 
eases including Alzheimer's disease, Himtington's disease, Parkinson's disease; retinal 
diseases; spinal cord injury; head traimia, autoimmune diseases including multiple scle- 
rosis, inflammatory bowel disease (IBD), rheumatoid arthritis; asthma; septic shock; 
20 transplant rejection; cancers including breast, colorectal, pancreatic and cardiovascular 
diseases including stroke, cerebral ischraiia, arterosclerosis, myocordial infarction, 
myocordial reperfusion injury. 

Quite surprisingly it turned out that the inventively found compounds according to for- 
mula I do show a considerable activity as inhibitors of JNE12 and 3. According to a pre- 

25 ferred embodiment, the compounds according to the invention are essentially inactive in 
view of 2 further apoptosis modulating enzymes, i.e. p38 and/or ERK2, belonging inci- 
dentally to the same family as JNK2 and 3. Hence, the compounds according to the pre- 
sent invention offer the possibility to selectively modulate the JNK pathway, and in 
particular to treat disorders related to the JNK pathways, while being essentially ineffi- 

30 cient witti regard to other targets like said p38 and ERK2, so that they could indeed be 
viewed as selective inhibitors. This is of considerable significance, as these related en- 
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zymes are generally involved in different disorders, so that for the treatment of a distinct 
disorder, it is desired to employ a correspondingly selective medicament. 
As a matter of fact, prior to the herein reported, surprisingly found phaimaceutically 
active sulfonamide derivatives according to formula I, nothing was known in respect of 
5 the use of small molecule chemical compounds as inhibitors of the JNK kinase path- 
way. 

Still a further aspect of tihe present invention consists in the actually novel sulfonamide 
derivatives of formula I, i.e. those sulfonamide derivatives according to foraiula I that 
have not been disclosed by the prior art. Thereby, a total of 9 compounds have been dis- 
10 closed by the CEREP company (www.cerep.fr) in as far as they are mentioned in a 
company catalogue, without any medical indication, though. 

Generally, the compoimds according to formula I of the CEREP company are only 
those wherein Ar^ is 4-chlorophenyl and X is O and is H, Ar^ is a thienyl group, 
while Y is a piperazino-, a 3-methyl piperazino-, a piperazino-3, 5-dione- or a piperi- 
15 dino group being substituted in the following way ; 

• where Y is a piperazino group, is diphenylmethyl, benzo[l,3]dioxol-5-yl- 
methyl, 4-methoxy phenyl, 2-hydroxyethyl, methyl group, 4-chlorophenyl 
methyl, 

• where Y is a 3-methyl piperazino, is 4-chlorophenyl methyl, 

20 • where Y is a piperazino-3, 5-dione group, is 2-phenyl ethyl, and 

• where Y is a piperidino group, is H, and I? is 2-hydroxy ethyl. 
Compounds according to foraiula I that have been disclosed by the prior art together 
with a medical indication are those, wherein : 

• Y is a piperidino- or a pyrrolidino group being substituted at the p-position of 
25 said sulfonamide nitrogen by one R^ = benzo[5, 6]cyclohepta[l, 2b]pyridine, or 

a benzo[5, 6]cyclohept (3,4) ene [1, 2b]pyridine, whereby Ar^ is phenyl, Ar^ is 
thienyl, X is oxygen, R' is hydrogen; and are H and n is 1 for the treatment 
of proUferative diseases (WO 96/30017). 

• X is oxygen, R^ is hydrogen and n is 1, while Y is a piperazino group, whereby 
\Q V is a substituent that includes a phenyl being imperatively substituted by a 
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group -C(=NH)-NH2 (benzamidine) or a protected form thereof to be used as 
factor XA inhibitors (WO 99/16751). 
• Two further compounds are rather incidentally disclosed in WO 97/45403 (i.e. 
2-{ [2-(ben2oylaminomethyl)-thiophene]-5-sulfonyl}- 1 ,2,3,5,6,7-hexahydro- 
5 N,N-dipropylcyanopent[f|isoindol-6-amine as selective dopamine D3 ligand) 

and in WO 97/30992 (i.e. N-[[5-[[7-cyano-l,2,3,5-tetrahydro.l-(lH-imidazol-4- 
yl-methyl)-3 -(phenylmethyl)-4H- 1 ,4-ben2odiazepin-4-yI]sulfonyl]-2-thienyl] 
methyl] benzamide and its hydrochloride to be used for inhibiting famesyl- 
protein transferase). 

10 • Finally, compounds of formula I wherein X is oxygen and Y is a 4-8 membered 

saturated cyclic alkyl containing one or two nitrogen atoms, said Y being impe- 
ratively substituted by an amido group (C=0)N(R,R') at the alpha position of 
the sulfonamide nitrogen are disclosed within WO 98/ 53814. Said compounds 
are mentioned to be useful in the inhibition of cell adhesion. 

15 Hence, the entirely novel sulfonamide derivatives are those of the below set out general 
formula I whereby the above identified known compounds are excluded. 

Ar'— jp-lsj — (CH^)— Ar^SOj- Y 

X J 

Still a further object of the present invention is a process for preparing the novel sul- 
famide derivatives according to formula I which have been set out above. 
20 The sulfonamide derivatives of this invention can be prepared from readily available 
starting materials using the following general methods and procedures. 
It will be appreciated that where typical or preferred experimental conditions (i.e., reac- 
tion temperatures, time, moles of reagents, solvents, etc.) are given, other experimental 
conditions can also be used unless otherwise stated. Optimum reaction conditions may 
25 vary with the particular reactants or solvent used, but such conditions can be determined 
by one skilled in the art by routine optimisation procedures. 

In a preferred method of synthesis, the sulfonamide derivatives of the invention are pre- 
pared by first coupling an amine of formula U: 

R^HN— (CH^)— Ar' 
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where Ar^ and R' are as defined above, with an acyl chloride of formula HI: 

Ar^— j-CI 

where Ar^ is as defined above, to provide an amide of fonnula IV: 

Ar^-|l— N— (CH^)— Ar^ 

O IV 

5 Amines of formula n are either known compounds or can be prepared firom known 
compounds by conventional procedures. Preferred amines as starting materials include 
thien-2-yI-methylamine, furan-2-yl-methylainine, pyridyl-2-ylmethylamine and the like. 
The acyl chlorides of formula IH are also commercially available or previously descri- 
bed compounds. Preferred acyl chlorides include 4-chlorobenzoyl chloride, 4-fluoroben- 
10 zoyl chloride, 4-trifluoromefliylbenzoyl chloride and the like. If not known, the acid 
hahde can be prepared by reacting the corresponding carboxylic acid with an inorganic 
acid halide, such as thionyl chloride, phosphorus trichloride or oxalyl chloride rmder 
conventional conditions. 

Generally, this reaction is performed upon using about 1 to 5 molar equivalents of the 
15 inorganic acid halide or oxalyl chloride, either in pure form or in an inert solvent, such 
as carbon tetrachloride, at temperature in the range of about O^C to about SO'^C for about 
1 to about 48 hours. A catalyst, as A';7V-dimethylformamide, may also be used in this 
reaction. 

When an acyl haUde is employed in the coupling reaction, it is typically reacted with 
20 amine 11 in the presence of a suitable base to scavenge the acid generated during the re- 
action. Suitable bases include, by way of example, triethylamine, diisopropylethyla- 
mine, A'^methylmorpholine and the like. Alternatively, an excess of amine II may be 
used to scavenge the acid generated during the reaction. 

Alternatively, the carboxylic acid of compound EI can be employed in the coupling re- 
25 action. The carboxylic acid of HI are usually commercially available reagents or can be 
prqjared by conventional procedures. 

The coupling reaction of carboxyhc acid of IE (i.e. the acyl chloride) is conducted upon 
using any conventional coupling reagent including, for example, carbodiimides such as 
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dicyclohexylcarbodiimide, N-(3-dimethylamiBopropyl)--N'-ethyicarbodiiinide and other 
promoting agents, such as TV^A^-carbonyl-diimidazole or PyBOP. This reaction can be 
conducted with or without the use of well known additives such as iV-hydroxysuccin- 
imide, l-hydroxybenzotriazole, etc. which are known to facilitate the coupling of car- 
5 boxyhc acids and amines. 

The coupling reaction using either acid halide HI or its carboxylic acid is preferably 
conducted at a temperature of from about 0°C to about 6°C for about 1 to about 24 
hours. Typically, the reaction is conducted in an inert aprotic polar solvent such as N,N- 
dimethylformamide, dichloromethane, chloroform, acetonitrile, tetrahydrofuran and the 
10 like using about 1 to about 5 molar equivalents of the amine based on the carboxylic 
acid or its acid halide. Upon completion of the reaction, the carboxamide IV is recov- 
ered by conventional methods including precipitation, chromatography, filtration, dis- 
tillation and the like. 

The sulfony] chorides of formula V necessary for the preparation of the sulfonyl- 
15 piperidines or pipera2ines of fomiula I are prepared using conventional sulfonating 
methods: 




A preferred sulfonating reagent for use in this reaction is chlorosulfonic acid. Typically, 
the sulfonation reaction is performed by treating the carboxamide of formula (TV) with 
20 about 5 to about 10 molar equivalent of the sulfonating reagent in an inert solvent, such 
as dichloromethane, at a temperature ranging from about -70°C to about 50°C. Prefera- 
bly, the addition of chlorosulfonic acid takes place at — 70°C and leads to the formation 
of the intermediate sulfonic acid. Increasing the temperature to 20°C allows the forma- 
tion of the sulfonyl chloride of formula V. 
25 According to a further preferred method of preparation notably in case that the above 
pointed out method leading to the preliminary synthesis of sulfonyl chloride of fomiula 
V is not applicable, the sulfonyl piperidines and piperazines of this invention are pre- 
pared by the following steps: 

• Protection of the amine function of compounds of formula 11; 
30 • Chlorosulfonylation of the aromatic group; 

• Formation of the sulfonamide function; 
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• Deprotection of the protectiong group; 

• Acylation of the above generated free amine; 

Amines of formula II are protected with a suitable protecting group of an amine moiety 
to provide intermediate of formula VI wherein P denotes the protecting group. 

P — N— (CH2)— Ar^ 
5 VI 

Numerous protecting groups P of the amine function as well as their introduction and 
removal, are well described in T.W. Greene and G.M. Wuts, Protecting groups in Or- 
ganic Synthesis, Third Edition, Wiley, New York, 1998, and refCTences cited therein. 
Preferred are protecting groups that are acids and bases stable and can be further re- 
10 moved by using metal transition complexes such as palladium complexes, for example 
the allylcarbamate group (Alloc) or the N,N'-bisallyl group. Another preferred protect- 
ing group is the maleimide group which is stable in a all range of experimental condi- 
tions. 

The introduction of said groups can be performed by reacting the corresponding bisal- 
15 lylcarbonate anhydride or allylbromide or maleic anhydride in the presence of a base 
such as triethylamine, diisopropylethylamine, 7/-methylmorpholine and the like in an 
aprotic solvent such as N,N-dimethyIfonnamide, dichloromethane, chloroform, aceto- 
nitrile, tetrahydrofuran and the like at a temperature ranging from about 0°C to about 
80°C. 

20 Compounds of formula VI are then sulfonated using a conventional very mild sulfonat- 
ing procedure that allows the obtention of sulfonyl chloride of formula VII. 



P — N - (CH2) - Ar— SO2CI 

Typically, protected amine VI is treated with a base such as n-butyllithiiim or tert-butyl- 
lithium under an inert atmosphere, in a polar aprotic solvent such as tetrahydrofiu^, 
ether or dioxane at a temperature ranging from -70°C to O^^C diuing a time ranging from 
15 minutes to 4 hours. The so formed anion is then treated with SO2CI2 or most prefera- 
bly SO2 by bubbling the gas into the reaction mixture at a temperature ranging from - 
70°C to 20^*0 during a time ranging from 5 minutes to 1 hour. The sulfonate obtained is 
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°C to 20°C during a time ranging from 5 minutes to 1 hour. The sulfonate obtained is 
then transfonned "z>i 5zYw" to the sulfonyl chloride of formula VII by contacting with 
chlorosuccinimide at a temperature ranging from 0°C to 70°C, 

The sulfonamide derivatives of fomiula I are then prepared from the corresponding 
5 above mentioned sulfonyl chloride V or VU, by reaction with a corresponding cyclic 
amine, e.g. eiflier with a piperazine or piperidine derivative of the general fomiula Vm 
or DC. 



10 



HN N — 

\ / 




vm or 

or a pyrrolidine, an azepaa or a 1,4-diazepan of the below formulas 




whereby R*^, n and iJ are as above defined. 

The above set out cyclic amines, notably those of formula Vm or IX are either com- 
mercially available compoimds or compounds that can be prepared by known proce- 
dures. 

15 Typically, piperazines of type VIE can be prepared upon using conventional methods 
known by a person skilled in the art. 

For L' and/or iJ = aryl, suitable methods of preparation are described in Tetrahedron 
Lett. 1996, 37, 8487-8488 and references cited therein. 

I 2 

ForL and/or L = aryl Ci-Ce alkyl, a further preferred method is the reaction of the cor- 
20 responding piperazine or mono-//-protected piperazine with compounds of formula X 

Aryl (CH2)„ X ^ 

whereiB X is CI, Br, I, OTs, OMs 
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The reaction is generally conducted in the presence of a base such as triethylamine, di- 
isopropylethylamine, potassium carbonate and the like in solvent such as N,N-dimethyl- 
formamide, dimethylsulfoxide, N--methylpyrrolidone, ethanol, acetonitrile at a tem- 
perature from about 0° to about 100°C. 

For and/or = -C(S)-, a fixrther preferred method is the conversion of compounds of 
type XI using the Lawesson's reagent wliich allows the transformation of an amide into 
a thioamide group as described in Bull Soa Chim. Belgium, 1978, 57, 229. 



/ \ 

^N— |j— Aryl 

O XI 

The sulfonamides of formula I are readily prepared by contacting the sulfonyl chlorides 
V with an amine of formula VIU in the presence of a suitable base to scavenge the acid 
generated during the reaction. Suitable bases include, by way of examples, triethyla- 
mine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is prefera- 
bly conducted in solvent such as N,N-dimethyformaniide, dimethylsulfoxide, N-methyl- 
pyrrolidone, ethanol, acetonitrile at a temperature from about 0° to about 100**C. 

Altematively, the sulfonamide derivatives of formula I are readily prepared from the 
corresponding sulfonyl chloride V or Vn, by reaction with a piperidine of general for- 
mula IX. Piperidines of formula IX are either commercially available compounds or 
compounds that can be prepared by known procedures. Typically, piperidines of type 
IX can be prepared using conventional methods known by one skilled in the art and de- 
scribed by way of examples in J. Pharm, Sci. 1972, 61, 1316; J. Heterocyclic. Chem., 
1986, 23, 73; Tetrahedron Lett., 1996, 37, 1297, US 5106983, WO/9113872 and 
WO/9606609. 

Preferred methods of obtaining piperidines of formula DC are the following: 
For = H and = (CH2)n-Aryl wherein n = 0,1,2; addition of an organometallic spe- 
cies such as Ar^(CH2)nLi or Ar^(CH2)T,MgBr on mono-protected 4-piperidone followed 
by reduction of the so-formed double bound which allows the formation of compounds 
of type IX. 
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For = -NR-(CH2)n-Aryl wherein n = 0,1,2, a preferred method is the reductive ami- 
nation of 4-piperidone with amines of type Aryl-(CH2)n-NR-H. 

A further preferred method in the case where n = 0 is a "Mitsunobu type" coupling be- 
tween an activated aniline of type Xn with mono-N-protected 4-piperidol as described 
5 in Tetrahedron LetL 1995, 36, 6373-6374. 



15 



20 




xn 



Deprotection of the sulfamino group is then carried out using thiophenol in the presence 
of potassiimi carbonate. 

For -NR^'C(0)R^ -NR^'C(0)NR^'R^ NR^'S02-R^ a preferred method of synthe- 
10 sis of compounds of formula DC is the reaction of commercially available N-BOC-4- 
aminopiperidine with respectively acyl chlorides, isocyanates and sulfonyl chloride un- 
der classical conditions very well known by one skilled in the art. 

When l} = -CO-Aryl, compounds of formula IX are readily prepared by contacting well 
chosen aromatic or heteroaromatic rings with intermediate of type XTTT 

-N > n CI 



xm 

in the presence of a Lewis acid such as aluminmn trichloride or titanium tetrachloride in 
a polar aprotic solvent such as dichloromethane. Intemiediate XTTT can be easily ob- 
tained by first acetylation of piperid-4-yl carboxylic acid and their formation of the acyl 
chloride by treatment with thionyl chloride. 

The sulfonamides of fomiula I are readily prepared by contacting the sulfonyl chloride 
V with an amine of formula IX in the presence of a suitable base to scavenge the acid 
generated during the reaction. Suitable bases include, by way of examples, triethyla- 
mine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is prefera- 
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bly conducted in solvent such as N,N-dimethyformamide, dimethylsulfoxide, N- 
methylpyrrolidone, ethanol, acetonitrile at a temperature from about 0° to about 100°C. 

The sulfonamides of formula XIV are readily prepared by contacting the sulfonyl chlo- 
5 ride Vn wifli an amine of formula Vm or DC in the presence of a suitable base to scav- 
enge the acid generated during the reaction. Suitable bases include, by way of examples, 
triethylamine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is 
preferably conducted in solvent such as N,N-dimethylformamide, dimethylsulfoxide, N- 
methylpyrrolidone, ethanol, acetonitrile at a temperature from about 0"* to about 1 00°C. 
10 The use of sulfonyl chloride of type VTI leads to amines that have to be deprotected us- 
ing well known methods by one skilled in the art to afford amine of general formula 
XIV 

R^HN — (CHJi Ar— SO^Y 

XIV 



15 



wherein R\ Ar^, Y and n are as above defined. 



Derivatives of type XIV are then acylated according to described methods for the prepa- 
ration of amides by condensation of amines with acid chlorides or carboxylic acids in 
the prefered conditions described above leading to compounds of general fomiula I 
In the particular case of compounds of general formula I where Y represents a pipera- 
20 zine derivative, an alternative method of preparation which has also to be considered as 
part of this invention, said method of preparation consisting in the condensation of a 
piperazine derivative of formula XV 

Ar' n N (CH^)^ Ar^SO^— N^^^ \h 



XV 

with electrophiles which will be chosen depending on the nature of (see the above 
25 definition of L^). Procedures and methods to perform these types of condensation 
are welWcnown and have been well described on various synthesis of N-substituted pi- 
perazine derivatives. 
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If the above set out general synthetic methods are not applicable for obtaining com- 
pounds of formula I, suitable methods of preparation known by a person skilled in the 
art should be used. For example, when Ar^ is phenyl, one should start from commer- 
cially available 4-cyanophenyl sulfonyl chloride and applies conventional methods 
known by a person skilled in the art to reach sulfonamide derivatives of formula L 
A fmal aspect of the present invention is related to the use of the compoimds according 
to formula I for the modulation of the INK function, or signaling pathways, the use of 
said compounds for the preparation of pharmaceutical compositions for the modulation 
of the INK pathway as well as the formulations containing the active compounds ac- 
cording to formula I. Said modulation of the JNK pathway is viewed as a suitable ap- 
proach of treatment for various disorders. When employed as pharmaceuticals, the sul- 
fonamide derivatives of the present invention are typically administered in the form of a 
pharmaceutical composition. Hence, pharmaceutical compositions comprising a com- 
poimd of formula I and a pharmaceutically acceptable carrier, diluent or excipient there- 
fore are also within the scope of the present invention. A person skilled in the art is 
aware of a whole variety of such carrier, diluent or excipient compounds suitable to 
formulate a pharmaceutical composition. Also, the present invention provides com- 
poimds for use as a medicament. In particular, the invention provides the compoimds of 
formula I for use as JNK inhibitor, notably JNK2 and INKS, for the treatment of disor- 
ders of the immune as well as the neuronal system of mammals, notably of humans, ei- 
ther alone or in combination with other medicaments. 

The compounds of the invention, together with a conventionally employed adjuvant, 
carrier, diluent or excipient may be placed into the form of pharmaceutical compositions 
and unit dosages thereof, and in such form may be employed as solids, such as tablets or 
filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules 
filled with the same, all for oral use, or in the form of sterile injectable solutions for par- 
enteral (including subcutaneous use). Such pharmaceutical compositions and tmit dos- 
age forms thereof may comprise ingredients in conventional proportions, with or with- 
out additional active compounds or principles, and such unit dosage forms may contain 
any suitable effective amount of the active ingredient commensurate with the intended 
daily dosage range to be employed. 
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When employed as pharmaceuticals, the sulfonamides derivatives of fliis invention are 
typically administered in the form of a pharmaceutical composition. Such compositions 
can be prepared in a manner well known in the pharmaceutical art and comprise at least 
one active compound. Generally, the compoimds of this invention are administered in a 
5 phaimaceutically effective amount. The amoimt of the compound actually administered 
will typically be determined by a physician, in the light of the relevant circumstances, 
— ineliidingAe-eonditi^n-to%e^at«di-&e^osen-rout^of^^ — 
pound administered, the age, weight, and response of the individual patient, the severity 
of the patient's symptoms, and the like. 

The pharmaceutical compositions of these inventions can be ac&ninistered by a variety 
of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, 
and intranasal. Depending on the intended route of dehvery, the compounds are prefera- 
bly formulated as either injectable or oral compositions. The compositions for oral ad- 
ministration can take the form of bulk liquid solutions or suspensions, or bulk powders. 
More commonly, however, the compositions are presented in unit dosage fomis to fa- 
cilitate accurate dosing. The term "xmit dosage forms" refers to physically discrete imits 
suitable as unitary dosages for himian subjects and other mammals, each unit containing 
a predetermined quantity of active material calculated to produce the desired therapeutic 
effect, in association with a suitable pharaiaceutical excipient. Typical imit dosage 
forms include prefilled, premeasured ampoules or syringes of the liquid compositions or 
pills, tablets, capsules or the like in the case of solid compositions, hi such composi- 
tions, the sulfonamide compound is usually a minor component (from about 0. 1 to about 
50% by weight or preferably from about I to about 40% by weight) with the remainder 
being various vehicles or carriers and processing aids helpful for forming the desired 
dosing form. 

Liquid forms suitable for oral administration may iuclude a suitable aqueous or non- 
aqueous vehicle with bxiffers, suspending and dispensing agents, colorants, flavors and 
the like. Solid forms may include, for example, any of the following ingredients, or 
compounds of a similar nature: a binder such as microcrystalline cellulose, gum traga- 
30 canth or gelatine; an excipient such as starch or lactose, a disintegrating agent such as 
alginic acid, Primogel, or com starch; a lubricant such as magnesium stearate; a glidant 
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such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a 
flavoring agent such as peppermint, methyl salicylate, or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
buffered saline or other injectable carriers known in the art. As above mentioned, the 
5 sulfonamide compound of formula I in such compositions is typically a minor compo- 
nent, frequently ranging between 0.05 to 10% by weight with the remainder being the 
injectable carrier and the like! ~ 

The above described components for orally administered or injectable compositions are 
merely representative. Further materials as well as processing techniques and the like 

10 are set out in Part 8 of Remington s Pharmaceutical Sciences, 1 7^*" Edition, 1 985, Marck 
Publishing Company, Easton, Pennsylvania, which is incorporated herein be reference. 
The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 
release materials can also be foimd in the incorporated materials in Remington Phar- 

15 maceutical Sciences. 

In the following the present invention shall be illustrated by means of some examples 
which are not constraed to be viewed as limiting the scope of the invention. 
Examples 
Protocol #1 

Example 1: Preparatio n of 4-chloro-7/-r5-fnioera2ine-l-sulfonvn-thiophen-2>vl- 
methvlVbenzamide 1 

4-Chloro-A^-t hiophen-2>vlmethvl-ben2amide la 

A solution of 4-chlorobenzoyl chloride (0.1 14 mol) in 50 mL dry CH2CI2 was added 
25 over 30 min to a stirred solution of 2-aminomethyl-thiophene (0. 137 mol) and '*Pr2NEt 
(0.25 mol) in CH2CI2 (200 mL) at O^C. A white solid was formed and the reaction was 
allowed to warm to room temperature over 1 h. The mixture was diluted with 200 mL of 
CH2CI2, washed twice with HCl aq. (O.IN) and dried overMgS04. Evaporation of the 
solvents afforded 28 g (98%) of the title benzamide as a white solid: m.p. 153-54°C, 
30 NMR (CDCI3) S 7.9 (d, J= 8.67 Hz, 2H), 7.58 (d, / = 8.67 Hz, 2H), 7.44 (dd, 7= 3.77, 
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1.13 Hz, IH), 7.22 (d, 7= 5.27 Hz, IH), 7.16 (dd, 3.39, 5.27 Hz, IH), 6.62 (br d, 
IH), 4.98 (d, y = 5.65 Hz, 2H). 

5-f ir 1 -f4-Chloro-DhenvlVmethanovl1-ainmo> -methyl Vtfaiophene-2-sulfo^ chloride lb 
Chlorosulfonic acid (20,1 mL, 198 mmol) in CH2CI2 (80 mL) was added dropwise to a 
5 solution of la (10 g, 40 mmol) in CH2CI2 (500 mL) at-80°C. The mixture was allowed 
to reach room temperature in 5h.. The reaction mixture was poured on ice and quickly 
extracted with CH2CI2. The organic layer was dried over MgS04 and the solvent was 
evaporated to dryness which afforded 8.8 g (63%) of desired sulfonyl chloride lb; mp 
133-35°C, ^H NMR (DMSO-^(5) 5 9.21 (t, J= 6A Hz, IH), 7.87 (d, J= 8.67 Hz, 2H), 
10 7.53 (d, J= 8.67 Hz, 2H), 6.91 (d, J= 3.39 Hz, IH), 6.77 (d, J= 3.39 Hz, IH), 4.53 
(d,y=3.77 Hz, 2H). 

4-Ch]oro-//-r5-fDiperazine-l -sulfon vl)'thiophen-2-vlmethvn-benzamide 1 
A solution of lb (1 g, 2.9 mmol) in 0.5 mL DMF and 2 mL CH2CI2 was added slowly at 
0°C to piperazine (985 mg, 1 1 .4 mmol) in CH2CI2 (1 1 mL). The reaction was stirred for 
15 2h while room temperature was reached. The reaction mixture was washed with sat. 
NaHCOa and dried over MgS04- After evaporating the solvent 1,76 g (62%) of Ic was 
isolated. *H NMR (DMSO-rf6) S 9.38 (t, J- 5.27 Hz, IH), 7.90 (d, J= 8.67 Hz, 2H), 
7.56 (d, y= 8.67 Hz, 2H), 7.46 (d, 3.77 Hz, IH), 7.18 (d, y = 4.14 Hz, IH), 4.67 
(d, y = 6.03 Hz, 2H), 2.66-2.84 (m, 8H). 
20 Example 2 : Preparation of 4-Chloro-N->(5-r4-f3-Trifluoromethanesulfonvl> 
phenvlamino)-t)iperidine-l -sulfonyll-thiophen-2-vlmethvn -benzamide 2 
To a stirred solution of 4-((3-Trifluoromethanesulfonyl)-phenylamino)-piperidine (580 
mg, 1 .88 mmol) and iPr2NEt (1.46 jxl, 8.6 mmol) in CH2CI2 (250 mL) was added lb 
(600 mg, 1.71 mmol) in DMF/CH2CI2 (l:3,15mL). After 3 h the reaction mixture was 
25 washed with HCl (0.1 N) and sat. NaCl solution, and dried over MgS04, The solvent 
was evaporated and the residue was filtered through silica gel using cyclohex- 
aue/ethylacetate 1:1 as eluent. 2 was isolated as white solid (840 mg, 79%).mp.: 198- 
199°C. ^H NMR (PMSO'd6) 5 9.38 (t, J = 5,6 Hz, IH), 7.74 (d, 8.6 Hz, 2H), 7.45- 
7.33 (m, 4H), 7.28 (d, J= 7.9 Hz, IH), 7.06 (d, J= 3.8 Hz, IH), 7.02 (s, IH), 6.90 (d, J 
30 = 7.9 Hz, IH), 6.69 (t, J= 5.6 Hz, IH), 4.68 (d, J= 5.6 Hz, 2H), 4,00 (s, b, Hz, IH), 
3.71 (d, y = 12.1 Hz, 2H), 3.32 (s, b, IH), 2.62 (dd, J = 12.1 Hz, 2.26 Hz, 2H), 2.1 1 (d. 
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y= 13.56 Hz, 2H), 1.65-1.48 (m, 2H). M/Z APCI: 622.2 (M+l), 620.1 (M-1). 
C24H23CIF3N3O5S3 Calc: C: 46.34%. H: 3.73%. N: 6.75%. Found: C: 46.05%, H: 
3.84%, N: 6.69%. 

5 Alternatively 2 can be synthesised in a parallel solution phase approach. 

In a 4 mL Alltech® tube 1 eq. of amine is shaked with polymerbound NMM (4eq.) in 
1^ mL CH2CI2/DMF. After 15 min 1 mL of a stock solution of lb in CH2CI2/DMF 
(1.2eq.) is added and the reaction slurry is shaked. After 3h Aminomethyl Merryfield 
resin (0.4 eq) is added and the reaction is shaked overnight. The solution is fihered off, 
10 the resins are washed 3 x with CH2CI2, and the solvents are evaporated at medium tem- 
perature in a Savant Speed Vac® Plus vacuum centrifuge for Ih. 
The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
15 examples. 



Exemple 


Name 


Rt HPLC 


Purity 


Gradient 
HPLC 


Mass 
M+l 


MassM 



3 


4'ChloTo-N-( {5-[(4-pyridiii-2-ylpipera2in- 1 -yl)- 
sulfonyl]thieii-2-yl } methyl)benzamide 


17.87 


97 


c 


477 


475 


4 


4-chlorcHN-t(5- { [4-(4-fluorobenzoyl)piperidin- 1 - 
yllsulfonyl} thien-2-yl)methyI]beiizaniide 


1533 




b 






5 


4-cliloro-N- {[5-( {4-[4-{triiluoromethyl)phenyl]- 
piperazin-l -yl} sulfonyI)thien-2-yl]metfayl}- 
benzamide 


15.82 


93 


b 


545 


543 


6 


4-chloro-N-( {5-[(4- {2-mtrophenyl}pipexazm-l- 
yl)sulfonyllthieii-2-yl}methyl)benzanride 


14.43 


99 


b 


521 


519 


7 


4-chloro-N-( {5-[(4-{4-mtrophenyl}piperaziii-l- 
yI)sulfonyIl thien-2-yl} methyl)benzamide 


13.99 


93.3 


b 


522 


520 


8 


4-chloro-N-[(5- { [4-(2-flLroyl)piperazm- 1 - 
yllsulfonyl} thien-2-yl)methyl]benzainide 


11.76 


82 


b 


494 


492 


9 


4-chloro-N-[(5- { [4-(4-hydroxyphenyI)piperazin- 1 - 
yllsulfonyl } tliien-2-vl)methyl1benzannde 


11.98 


78 


b 


492 


490 


10 


4-chloro-N-I(5- { [4-(2-oxo-2-pyrrolidm- 1 - 
ylethyl)pipera2in- 1 -yl]sulfonyl} thien-2- 
yl)methyl]benzatnide 


11.05 


90 


b 


511 


509 


I 


4-chloro-N-[(5-{[4-(2-moipholin-4-yl-2-oxoethyl)- 
^iperazin- 1 -yljsulfonyl} thien-2-yI)methyl]- 
^enzaniide 


10.44 


89 


b 


527 


525 



' HPLC conditions: C8 Symmetry a- MeCN, 0.09%'ITA, 0 to 100% (lOmin) 

HPLC conditions: C18 b- MeCN. 0.09%TFA, 0 to 100% (20min), c- MeCN, 0.09%TFA, 0 to 100% 
(30nmi). 

^ Mass spectnmi APCI 
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4-chioro-N-[(5-{[4-(pyndin-4-yimetbyl)piperazin-l 
yl]sulfonyl} thien-2-yI)methyllbei2zainide 


11.62 


89 


b 


491 


489 


13 


4-cmoro-N-[(5- { [4-(2-tJiien-2-ylemyl)piperazm- 1 - 
yl]sulfoiiyl} thien-2"yl)inethyllbeiizamidc 


14.5S 


90 


b 


510 


508 


14 


4-cMoro-N-[(5-{[4-(3,5-dnnethoxyphenyl)piperazin 
l-yI]suIfonyI}thien-2-yl)melhyl]beiizamide 


14.04 


93 


b 


536 


534 


15 


4-cmoro-N-[(3- { [4-(cyclonexylinethyl)pqDerazm- 1 - 
yI]sulfonyl}thieii-2-yl)niethyllbenzainide 


17.27 


88 


b 


496 


494 


16 


4-cnloro-N-[(5- { [4-(2-metnoxyphenyl)p^era2in- 1 - 
yljsulfonyl } thien-2-yl)inethyI]beiizainide 


14.59 


88 


b 


506 


504 1 


17 


N-( {5-[(4-benzylpiperazm- 1 -yl)sulfonyIJthien-2- 
yl } memyl)-4-chiorobeiizanude 


14.75 


82 


b 


490 


4R8 


18 


4-chloro-N-[(5-{[4-(2-phenylethyl)piperazin-l - 
yl]sulfonyl } thien-2-yI)inethyIlbeii2ainide 


10.27 


93 


b 


504 


502 


19 


4-chloro-N- [(5- { [4-(4-fluorobeiizyI)piperazin- 1 - 
yljsulfonyl} tfaien-2-yl)methyllbenzaimde 


14.82 


91 


b 


508 


506 


20 


4-chioro-N-[(5-{[4-(2-cyanophenyl)pipera2m-] - 
yI]sulfonyl) thieii-2-yl)methvnbeiizamide 


14.14 


87 


h 

1 \j 






21 


4-chloro-N-{[5-({4-[4-chiorc>-3-(trifluoroinethyl)- 
phenyl]piperazin-l -yl} sulfonyl)thieii-2-yl]methyI}- 
benzamide 


16.49 


94 


b 


578.5 


576.5 


22 


4-chloro-N-[(5-{[4-{3-piperidm-l-yipropyl> 
piperazin-l -yl]sulfonyl} tfaien-2-yl)methyl]- 
benzamide 


7.87 


95 


b 


525 


523 


23 


4-chloro-N-<{5-[(4-{4-chloro-2'mtrophenyl). 
piperazin- 1 -yl)siilfonyl]thien-2- 
yl } metbyl)ben2ainide 


1538 


99 


b 


555.5 


553.4 


24 


4-chloro-N-[(5- { [4-(6-metiiylpyridiii-2-yl)piperazin- 
1 -yllsulfonyl} thien-2-yl)mediyl]beiizamide 


9.3 


91 






ASIQ 1 


25 


4-chloro-N-( {5-[(4-hydroxy-4-phenylpiperidiB- 1 - 
yl)sulfonyl] thien-2-yl } me thyl)benzaimde 


12-84 


94 


b 


491 


•Hoy 1 


1 26 


N<{5-[(4-benzoylpiperidin-I -yl)siilfonyl]thien-2- 
yI}methyl)-4-ciilorobenzanude | 


14.35 


90 


b 


503 


501 


27 


4-chloro-N-[{5-{[4-{2-oxo-2,3-difaydrc>-lH- 
benzimidazol- 1 -yl)pipeiidm- 1 -yl]siilfonyl} thieii'2- 
yl)methyl]benzaimde | 


12.22 


93 


b 


531 


529 


j 


{5-[(4-benzylpipendin- 1 -yl)sulfonyl]thien-2- 
yl}methyl)-4-chlorobeiizainide | 


16.03 


93 


b 


489 


487 j 


29 


^moro-N -( { 5-[(4-oxo- 1 -phenyl- 1 3 , 8-tnazaspiro- 
4.5]dec-8-yl)sulfonyllthien-2-yl}mediyI)beiizamide 


13.14 


89 


b 


545 


543 


30 j 
1 


*-cnioro-iN - \ ^4- [z -(metnylani n no j-z-oxoethyij- ( 
oiperazin-] -yl} sulfonyl)thien-2-yl]methyI}- 

Dcnzamide | 


9.86 


97 


b 


547 


545 


31 I 
I 


f-cxuoro-iN - 1 1 ->-^ (4-[nyciroxy(aipiienyl JmetnylJ- 
)ipeiidm-l-yl}sulfonyl)thien-2-yl]methyl}-. 
lenzainide j 


15.36 


96 


b 


581 


579 


1 ^ 

^ \ 


h-cnioro-jN I l4-(3-c3ranopyrazm-2-yl)pipera2m- 
-vllsulfbiivl ) thien-2-'Vnmethvllben7aTnide 1 


13.06 


86 


b 


503 


501 




-chlorc>-N-( {5-[(4- {5-mtropyridin-2-yl}piperaziii- 1 
-yl)sulfoiiyl]thien-2-yl} inethyl)benzamide 


13.76 


76 


b 


522 


520 


4 

34 p 

y 


-chloro-N- {[5-( {4-[3-chloro-5-(tiifluorometfayI)- 
yridin-2-yl]piperazin- 1 -yl} sulfonyl)thien-2- 
l]metbyl}benzainide | 


16.32 


90 


b 


579.5 


577.6 


1 

35 y 
b 


-chloro-N-{[5-( {4-[5-(trifluoromethyl)pyTidin-2- 
Hpiperazin- 1 -yl} siilfonyl)thien-2-yl]metfayl} - 

enzamide | 


14.88 


80 


b 


545 


543 


1 36 4- 


-chloro-N- { \S-i { 4-r3-(trifluoromethyl)pyridm-2. | 


14.63 


95 1 


b 


545 


543 1 
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yllpiperazin- 1 -yl } sulfonyl)thien-2-yl]methyl} - 

benzamide 



37 



4-chloro-N-[(5- { [4-(2,4-difluoroben2oyl)piperidin- 
1 -yll sulfonyl } thien-2-yl)nietfaynbeDzaimde 



14.72 



95 



539 



537 



38 



methyl 5-{4-[(5-{[(4-chlorobenzoyl)aimno]- 
metfayl}thien-2-yl)sulfonyI]piperazm-l-yl}-7 
(trifluorometfayl)tfadenor3,2«b1pyridme-3-carboxylatc 



16.13 



93 



659 



657 



39 



ethyl 2-{4-[(5-{[(4-chlorobenzoyl)amino]methyl} 
tfaien-2-yl)sulfonyI]piperazin-l -yl}-5«cyano-6- 
methyhiicotiiiate 



14.97 



89 



588 



586 



40 



4-chloro-N-{[5-( {4-[5-cyaiio-4,6-bis(dimethyl- 
ammo)pyridm-2-yl]pipera2in- 1 -yl} siilfonyI)thien-2- 
yl]methyl}benzainide 



12.79 



85 



588 



586 



41 



4-chloro-N- { [5-( {4-[6-methyl-2-(trifluoromethyl)- 
qumoliii-4-yl]prperazin- 1 -yl} sulfonyl)thien-2- 
yljmethyljbeiizaiDide 



15.88 



96 



609 



607 



42 



43 



44 



tert-butyl 4-[(5-{[(4-chlorobenzoyl)ainmo] 
methyl } thieD-2-yl)suIfonyl1piperaziDe- 1 -carboxylate 



14.04 



94 



500 



498 



2-{4-[(5-{[(4-chlorobeiizoyl)amino]methyl}thien-2- 
yl)sulfonylh)iperazin- 1 -yl}-8-ethyl-5-oxo-5,8- 
dihydropyiidor2,3-dlpyrimidme-6-carboxylic acid 



12.9 



73 



617 



615 



7- {4-.[(5- {[(4-chlorobeiizoyl)amiDo]methyl} thien-2- 
yOsulfonyllpiperazin- 1 -yl} -1 -ethyl-6-fluoro.4-oxo 
l,4-dihydrori.81iiaphtfayridine-3-carboxylic acid 



13.05 



87 



634 



632 



45 



{4-[(5.{[(4-clilorobenzoyl)amii2o]metiiyl}tfaien-2. 
yl)sulfonyl]piperazin- 1 -yl} - 1 -ethyl-6-fluoio-4-oxo- 
l,4-dihydroquinoline-3-carboxylic acid 



13.1 



96 



633 



631 



46 



47 



4-chloro-N-[(5- {[4-(2,3-dihydro-l ,4-benzodioxiii-2- 
yIcarbonyl)pipera2m-l-yl]sulfonyl}tiiien-2- 
yl)methyl1beD2amide 



13.5 



4-chloro-N-{[5-({4«[(2E)-3-phenylprop-2-enyl]- 
piperazin- 1 -yl} sulfonyl)thien-2-yl]methyl} - 
benzamide 



10.65 



95 



93 



562 



516 



560 



514 



48 



4-chloro-N-[(5-{[4-(3-phenylpropyl)piperazin-l - 
yllsulfonyl>duen-2-yl)mediynbeiizamide 



10.61 



97 



518 



516 



49 



4-chloTo.N-[(5- {[4-(3,4,5-trimethoxyphenyl> 
piperazin-1 -yljsulfonyl} thien-2-yl)methylJ- 
benzamide 



13.16 



90 



566 



564 



50 



N-[(5-{[4-(4-tert-butylben2yl)pipera2in- 1 -yl]- 
sulfonyl>thien-2-yl)metbyI]-4-chlorobenzamidc 



11.81 



95 



546 



544 



51 



4-chloro.N-[(5- {[4-(4-fluorophenyl)piperazin-l. 
yl]sulfonyl } thien-2-vl)metfayl]beDzamide 



14.93 



90 



494 



492 



52 



4-cliloro-N-[(5- {[4-(2-hydroxyphenyl)piperazin-l - 
yljsiilfopyl} thien-2-yl)mcdiynbenzamide 



12.1 



93 



492 



490 



53 



4-clilQro-N-{[5-( {4-[4-(tiifluoroinethyl)pyridin-2- 
yl]piperazin-l -yl} sulfonyl)thien-2- 
yllmethyl}beiizamide 



14.42 



91 



545 



543 



54 



4-chloro-N-[(5- { [4-(5-cyanopyridiii-2-yl)piperaziii- 
l-yl]sulfonyl}thien-2-yl)metfaynbenzamide 



13.15 



94 



502 



500 



55 



tert-butyl l-[(5-{[(4-chloroben2oyI)amino]- 
roethyl}thien-2-yl)sulfonyl]piperidin^-ylcarbamate 



13.77 



98 



514 



512 



56 



4-cliloro-N-( {5-[(4-phejQylpiperaziii- 1 -yI)sulfonyl]- 
thien-2-yl }nietfayl)beiizamide 



14.18 



94 



476 



474 



57 



4-chlora-N- { [5-(piperidin-l -ylsulfonyl)thieii-2- 
,^l]methyl } benzamide 



13.13 



96 



399 



397 



58 



4-chloro-N-[(5- {[4-( 1 -naphthyl)piperaziii- 1 - 
yl]sulfonyl} thien-2-yl)methyllbenzamide 



16.38 



75 



526 



524 



J -t '!i C 'I '7 Cii ^9 5' ^- . i[ ji 'i^'" E^! .0 2' 
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59 


4-chloro-N-[(5-{[4-(3,4-dichlorophenyl)piperazaii-l 
yllsulfonyI}tfaien-2-yI)methynbenzaniide 


16.48 


81 


b 


545 


543 


60 


4-chloro-N- { [5 -( {4-[3 -(trifluoromethyl)phenyl]- 
piperazin-1 -yl} sulfonyl) thlen-2-ylJraet3lyl}- 
benzalI^ide 


15.86 


93 


b 


544 


542 


61 


4-cnloro-N- {[5-( {3-nydroxy-4-[3-(tiifluoroinethyI)- 
phenyl]piperidiii- 1 -yl} sulfonyl)tfaien-2-yl]inethyl} - 
benzamide 


14.79 


95 


b 


559 


557 


62 


4-chloro-N-[(5- { [4-(2-methyIphenyl)pipera2in-l - 
yIlsiilfonyI}tliien-2-yl)methyllbenzaimde 


15.64 


79 


b 


490 


488 


63 


N-[(5-{[(lR,4R)-5-benzyI.2,5-diazabicyclo[2.2.1]- 

hept-2-yl]sulfonyl}thien-2-yl)inethyl]-4-chloro- 

benzamide 


9.51 


97 


b 


502 


500 


64 


N-l(5- { [4-(bciizyloxy)pipendm-l -yljsulfonyl} thien- 
2-yI)methyl]-4-chloroben2ainide 


15.08 


93 


b 


505 


503 


65 


4-chloro-N-[(5- { [4-(2-chlorodibenzorb,f] [ 1 ,4]- 

oxazepm-ll-yI)piperazm-l-yl]sulfonyl}thien-2- 

yl)niethyl]beDzaznide 


12.86 


94 


b 


627.5 


625.6 


66 


N-(4-chlorophenyl)-2-(5-{[4-(2-oxo-2,3-dihydro- 
1 H-benzimidazol- 1 -yl)piperidin- 1 -yl] sulfonyl } thien- 
2-yl)acetainide 


12.76 


84 


b 


531 


529 


67 


4-chloro-N-({5-[(4-hydroxypiperidin«l-yl)sulfonyl]- 
thien-2*yl}inethyl)bexizaiiiide 


10.35 


95 








68 


N-[(5-{[4-(4-acetylphenyl)piperazm-l-yI]sulfonyI}- 
thien-2-yl)mediyll-4-chloroben2aiiiide 


13.15 


96 


b 


518 


516 


69 


4-chloro-N-[(5-{[4-(3,5-dicliloropyridin-4-yl). 
piperazin- 1 -yl]siilfony 1} thien-2-yl)methyl]- 
benzaznide 


13.89 


92 


b 


546 


544 


70 


4-chIoro-N-[(5-{[4-(3-inethoxyphenyl)piperazin-l- 
yI]sulfonyI}thieii-2-yl)methyllbenzamide 


14.24 


89 


b 


506 


504 


71 


N-( {5-[(4-benzyM-hydroxypiperidiii-l- 
yI)sulfonyI]thien-2-yl}methyl)-4-chlorobeiizainide 


13.72 


92 


b 


505 


503 


72 


N- {[5-( {4-[(2-ten-butyl- lH-mdol-5-yl)animo]- 

piperidm-l-yl}suIfonyl)thieii-2-yl]metiiyl}-4. 

chlorobenzamide 


11-55 


97 


b 


585 


583 


73 


4-chloro-N-{[5-({4-[(pbenylacetyl)ainmo]piperidin- 
1 -yi i suiionyi;inien»wi-yijmemyl } benzamide 


12.61 


88 


b 


532 


530 


1 


4-chloro-N-[(5-{[4-(tetrahydrofuran-2-yIcarbonyl)- 
[jipciazm- 1 -yijsuiionyi| uuen-z-yi jmetnylj- 
senzamide 


10.87 


94 


b 


498 


496 


i 

75 


T-cmuro-i>i J- \ tH--^o-cjiioropyriQiii-z-yi /piperazm- 
l -yl]sulfonyl} thien-2-yl)methynbenzaiiiide 


14.93 


95 


b 


511 


509 


J. 

76 


fr- umuru-iN -n^- \ |_*r-^*i— cmoropDenyx ^piperazin- 1 - 
d]sulfonyl}thien-2-yl)methyllbenzaniide 


15.49 


91 


b 


510 


508 


77 


H(5-{[4-(2H-I,2,3-beiizotriazol-2-yl)piperidin-l- 
ijauiiuLiyi ; imen-ji-yi ^iiiciiiyij-*fMriuoroocixzaiiiicie 


6.57 


89 


a 


516 


514 


78 


-cliloro-N-[(5- {[4-(4-clilorobenzoyl)pqDeridin-l - 
i]sulfonyl } thien-2-yl)methyl]bei2zaniide 


6.99 


92.1 


b 


537 


535 


79 ' 

y 


'Chloro-N-( {5-[(4-phenoxypiperidin-l - 
l)sulfonylltiiien-2-yI}methyl)benzaimde 


6.81 


72 


a 


491 


489 


80 ^ 

y 


{4-[benzyl(methyl)animo]piperidin-l - 
I } sulfonyI)thieii-2-yI]methyl} -4-chlorobeiizainide 


4.93 


93.3 


a 


518 


516 


4 

81 p: 

yi 


-chloro-N-{[5-({4-[3'(2,4-dichlorophenyl)-lH- 
/razol-5-yl]piperidin- 1 -yl}siilfoiiyl)fhien-2- 
Imethyl) benzamide 


6.89 


92.6 


a 


609 


607 


82 


•chloro-N-[(5-{[4-(5-thien-2-yl-lH-pyrazol-3. 
)piperidin- 1 -yllsulfonyl} diien-2- 


5.93 


93.8 


a 


547 


545 



53 





yl)methyllbeiizamide 












83 


T-^iiiui. i./-!^ -^^^-z- \ t_*t-^z,, _>,*♦, J jO-pcniaineiiiyiDcnzoyi )^ 

piperidin-l-yl]sulfonyl}tibien-2-yl)methyl]- 

benzamide 


7.48 


90.6 


a 


573 


571 


84 


^ XT L\~^ \L \H J J / j**~M1n7rffpfiTi'* 1 ~ 

yl]siilfonyl} thien-2-yI)methyl]benzainide 


5.83 


94.5 


a 


532 


530 


85 


4-chloro-N- / f4~rS-/'4-TnptfiriYvnV!#»n vU 1 W 
"T %rfxui.#i.u*j.^ iL*^ vi^ |_J*\*r"iucixioxypiiciiyi^»ixi- 

pyra2oI-3-yI]piperidin- 1 -yl} sulfonyl)fhien-2- 

vl Imethvl \ benTiamide 

J AjA.&Awu_Ajr A 1 "i w 1 IdCi f%m Mill Vl V 


5.72 


92.7 


a 


571 


-499 


86 


N-( {5-[(4-amImopiperidm-l -yl)sulfoiiyl]thien-2- 
yl } methyl)-4-chlorobenzainide 


4.84 


91 


a 


490 


488 


87 


4-cliloro-N-[(5-{t4-(3-phenyH,2,4-thiadiazol-5- 
yl)piperazin-I -yljsulfonyl) tiuen-2-yl)methyI]- 
benzamide 


6.76 


98.7 


a 


560 


558 


88 


4-chloro-N-[(5-{[4-(2-phenylethyI)piperidm-l - 
yI]sulfonyl} thien-2-yl)methynbenzainide 


7.62 


99 


a 


503 


501 


89 


4-ch]oro-N-( { 5-[(4-heptylpiperazm- 1 - 
yl)suIfonyI]thien-2-yl} methyObenzamide 


5.29 


99.1 


a 


498 


496 


90 ; 


4-cliIoro-N-( { 5-[(4-octylpipera2dn- 1 -yl)sulfonyl]- 
thien-2-yl}methyI)benzamide ^ 


5.59 


97.8 


a 


512 


510 



Example 91: Preparat ion of N-rr5-ir4-f lH-1.2,3-benzotriazol-l-vnpipcridin-l> 
vllsulfonvl > thien-2-vnmethvl1--4-chlorobenzamide 91 

4-f ljy-L23-benzotriazol-l-vl)piperidinium trifluoroacetate. 91a 

To a solution of Boc-4-hydroxy-piperdine (201 mg, 1 nunol), Benzotriazole (238ing, 2 
mmol) and Triphenylphosphine (523 mg, 2 mmol) in 15 mL IHF was added a solution 
of Diethylazodicarboxylate (326 ul, 2 mmol) in 10 mL THF. The yellow solution was 
stirred ovemigjit, the solvent was evaporated to dryness and the crude residue was 
eluted on silica gel (AcOEt/cyclohexane 7:3). The fractions were isolated containing the 
1- and 2-regiosiomers. 

Fraction 1 contained the 2-benzotriazole-piperdine isomer (250mg, 82%). NMR 
(CDCI3) 57.84 (m, 2H), 7.38 (m, 2H), 4.90 (quint., J= 6.8 Hz.), 4.20 (m, 2H), 3.09 (m, 
2H), 2.27 (m, 4H), 1.68 (s, 9H). M/Z APCI: 303,2 (M+1), 247 (M-Wtyl+1), 203 (M- 
Boc+1). 

Fraction 2 contained the l-benzotriazole-piperidine isomer (50 mg, 16%):^H NMR 
(CDCI3) 58.06 (d, y = 8.3 Hz., IH), 7.92 (d, 7- 8.3 Hz, IH), 7.58 (t, J= 83 Hz.), 7.42 
(t, J= 8.3 Hz.), 5.25 (m, IH), 3.52 (m, 2H), 3.20 (m, 2H), 2.55-2.25 (m, 4H), 1 .66 (s, 
9H). M/Z APCI: 303.2 (M+1), 247 (M-^butyl+l), 203 (M-Boc+1). 
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91a (250 mg, 0.82 nrniol) was dissolved in 5 mL CH2CI2- ImL of TFA was added 
dropwise and the solution was stirred for 3h. The solvents were evaporated to dryness 
and the oily residue was precipitated with diethylether to give 240 mg (95%) of XXI: 
NMR (DMSO-cf6) ^> 9.10 (b, m, IH), 8.72 (b, m, IH), 8.07 (d, J- 8.3 Hz,, IH), 7.96 
5 (d, y = 8.3 Hz, IH), 7.55 (t, J= 8.3 Hz.), 7.40 (t, J = 8.3 Hz.), 5.25 (m, IH), 3.52 (m, 
2H), 3.20 (m, 2H), 2.55-2,25 (m, 4H), M/Z APCI: 203.2 (M+1). 

N^rf 5- f r4>f lH-1 .2.3-berLZOtriazol--l -vnpiperidin-1 -vllsulfonvU thien-2-vnrnethvl1-4- 
chlorobenzamide 91 

91 was synthesised according to the protocol for the synthesis of 2. After flash chroma- 
10 tography the main fractions were recrystallized from CH2Cl2/Cyclohexane. Isolated 
yield: 3,1 g(71%).mp.: 174-175°C. ^H NMR (DMSO-J6) J 9.41 (t, J= 6.0 Hz, IH), 
8.03 (d, J= 7.9 Hz, IH), 7.91 (d, 8.7 Hz, 2H), 7.87 (d, 7- 8.7 Hz, IH), 7.61- 
7.54 (m, 3H), 7.52 (t, 7- 8.3 Hz, IH), 7.39 (t,y= 8.3 Hz, IH), 7.23 (d, J- 3.77 Hz, 
IH), ), 5.01 (m, IH), 4.70 (d, J- 5.6 Hz, 2H), 3.78 (d, 7= 10.6 Hz, 2H), 2,80-2.64 (m, 
15 2H), 2.34-2.17 (m, 4H). M/Z APCI: 516.2 (M+1), 514.1 (M-1). C23H22CIN5O3S2 Calc: 
C: 53.53%. H: 4.30%. N: 13.57%. Found: C: 52.74%, H: 4.29%, N: 13.26%. 

Alternatively 3 can be synthesised in a parallel solution phase approach using the proto- 
col applied for 2. 

20 The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 
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Exemple 


Name 


RtHPLC 


Purity 


Gradient 
HPLC 


Mass 
M+1 


Mass M 




92 


2-(5-{[4-( lH-l,2,3-benzotriazoM -yl)piperidiii-l- 
yljsulfony 1} tliien-2-yl)-N-(4-chlorophenyl)- 
acetamide 


6.37 


91 


a 


516 


514 


93 


2- { 1 -[(5- { [(4-chloroben2oyl)aimno]methyl} thieii*2- 
yl)sulfonyl]piperidin-4-yI} -2H- 1 ,2,3-benzotriazole- 
5-carboxyIic acid 


5.62 


100 


a 






94 


4^cliloro-N-[(5-{[4-(5-chloro.lH-l,2,3-beiizotriazol- 
1 -yl)piperidin- 1 -yl]s ulfonyl } thieii-2- 
yl)methyl]beiizanude 


6.46 


99 


a 


550 


548 


95 


methyl l-{ l-r(5-{r(4-chloroben2oyl)aminolmethyl}- 


6.19 


83,7 


a 


574 


572 
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thien-2-yl)sulfonyl]piperidm-4-yl} -1 H- 1 ^,3- 
beiizotriazole-5-carboxylate 












96 


methyl 1 - { 1 -[{5- {[(4-clilorobenzoyl)aiiimo3methyl} - 

thien.2-yl)suIfonyl]piperidin-4-yl}-lif-l^,3- 

benzotriazole-6-caiboxylate 


6.18 


90.5 


a 


574 


572 


97 


methyl 2-{ 1 -[(5- {{(4-chIorobeiizoyl)amiiio]methyl} - 
d2ien-2-yl)sulfonyl]pipcricim-4-yl} -2H-1 ,2,3- 
benzotriazole-5-carboxylate 


6.51 


94.5 


Q 

a, 






98 


4-chloro-N-[(5-{[4-(6-chloro-lH-l^,3-benzotriazol- 
1 -yl)piperidm- 1 -yl]sulfonyl} thieii-2-yl)methyl]- 
benzamide 


6.53 




a 






99 


4-chioro.N- {[5-( {4-[5-(trifluoromethyl)-lH-l ,2,3- 
benzotriazol- 1 -yl]piperidin- 1 -yl} sulfonyl)thien-2- 
yl]methyl}beiizamide 


6.85 




a 


J OH 


DoZ 


100 


N-r(5- { r4-(7-aza- IH-benzimidazol- 1 -vnmDeridin-l - 
yl]sulfonyI } thien-2-yl)methyJM-chlorobeiizamide 


4,5 


97.6 


a 


0 


514 


101 


^ ~ { 1 -[(5- {[(4-chlorobeiizoyl)ammo]methyl} thieii-2* 
yI)sulfoiiyl]piperidm-4-yI}-lH--l;2,3-beiizotria2ole- 
5*carboxylic acid 


5.46 


95,5 


a 


0 


0 


102 


1 - { 1 -[(5- {[(4-chlorobenzoyl)amiQo]methyl} thien-2. 
yI)sulfonyl]piperidin-4-yl} -1 H-1 ,2,3-beiizotria2ole- 
6-carboxylic acid 


5.36 


97.9 


a 


0 


0 


103 


N-[(5- {[4-(2-amino-9H-purin-9-yl)piperidin-l - 
yllsulfonyl}tfaien-2-yl)methyn-4-chlorobenzamide 


4.07 


94.6 


a 


532 


530 


104 


4-chIorO-N-rf 5- -f r4-r9H-Durm-9- v^nineridm- 1 - 
yI]siilfonyl} thien-2-yl)methyllbenzainide 


4.67 


9S.4 


a 


517 


515 


105 


N^-ff 5- f r4-/6-amino-9H-oiirin-9-vl'himeridiri-l - 
yl]siilfonyI } thien-2-vl)methyl]-4-chlorobenzainide 


4.15 


91.7 


a 


532 


530 


106 : 


*-chloro-N-( {5«[(4- {6-mtro- lH«beiizimidazoI-l - 
^1 } piperidin* I -yljsulfonyl] thien-2- 
A) methyl)benzamide 


5.31 


67 


a 


0 


558 


107 3 


^chloro-N-( {5-[(4- {S-nitro- 1 H-benzimidazol- 1 - 

^l}piperidin-l-yl)sulfonyl]thien-2-yI}methyl)- 

)enzamide 


5.46 


86.6 


a 


560 


558 


108 ^ 


kchloro-N.[(5- {[4-(2H- 1 ,2,3-tria2ol.2-yl)pqjeridiii- 
-yI]sulfonyl}diien-2-yl)methyI1beiizamide 


5.77 


96.8 


a 


466 


464 


109 I 


H(5-{[4-(lH-beiizimida2oH-yl)piperidin-l- 
I]sulfoiiyl}thien-2-yl)mefhyll-4-chlorobeTiTfltniHe 


4.43 


99 


a 


515 


513 



Example 110: Preparat ion of 4-ch]oro-N-f ^5-rl4-r3-Dropvlanilino^Diperidin-l- 
vl>sulfonvnthien-2-vnmethvnben2amide 110 



4-(3-propylaniIino)piperidine tiifluoroacetate salt, 110b 

5 Boc-piperidin-4-one (2.5g, 12.5 minol) and 3-propyIamline hydrochloride (2.15g, 12.5 
mmol) and 2.1 mL DIEA were stirred in 15 mL DCE for Ih. To this solution acetic acid 
(750ul, 12.5nimol) and sodium triacetoxyborohydride (3.72g, 17.6nimol) were added 
and the solution was stirred overnight under Ar. The reaction mixture was diluted with 
diethylether, and 12mL of NaOH (2N) were added (pH9-10). The organic phase was 
10 washed twice with brine and dried over MgS04. The crude was purified by flash chro- 
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matography on silica gel using petroleum ether/EtOAc 7:1 as eluant. 3.7 g (94%) of 
pure 110a were isolated as a colorless solid. NMR (DMSO-rfd) S6.93 (t, J= 7.7, 
IH), 6.31-6.39 (m, 3H), 5.31 (d, J= 8.2, IH), 3.84 (d, 13.2 Hz, 2H), 3.33 (m, IR), 
2.89 (m, 2H), 2.39 (t, 7= 7.7 Hz, 2H), 1.84 (dJ- 1 1.3 Hz, 2H), 1.55 (m, 2H), 1.51 (s, 
5 9H), 1.20 (m, 2H), 0.86 (t, J= 7.3 Hz, 3H), M/Z ESI: 319,2 (M+1). 

110a (1.5 g, 4.71 mmol) was dissolved in 20 mL CH2CI2. 5 mL of TFA were added 
dropwise and the solution was stirred for 3h. The solvents were evaporated to dryness 
and the oily residue was precipitated with diethylether to give 1.45 g (92%) of 110b. 
^H NMR (DMSO-J6) S8.59 (m, 2HX 7,00 (t, 7= 7.7, IH), 6.44-6.50 (m, 3H), 3.51 (m, 
10 IH), 3.27 (m, 2H), 3.00 (m, 2H.), 2.42 (t, J= 7.7 Hz, 2H), 2.00 (d 7 = 1 1 .3 Hz, 2H). 
1.57-1.47 (m, 4H), 0.87 (t, 7= 7.3 Hz, 3H), M/Z ESI: 219.2 (M+1). 

4-chloro-N- ff5-( f 4-r3-pr opvlanilinolpiperidin- 1 -vl > sulfonvnthien-2-vnmcth vl \ - 
benzamide 110 

15 110 was synthesised according to the protocol for the synthesis of 2. After flash chro- 
matography the main fractions were recrystallized from CH2Cl2/Cyclohexane. Isolated 
yield: 430 mg (56%). mp.: 169-170°C. ^H NMR (DMSO-rf(5) S 9.36 (t, 7= 5.8 Hz, 
IH), 7.89 (d, J= 8.7 Hz, 2H), 7.56 (d, 8.7 Hz, 2H), 7.47 (d, J= 3.8 Hz, IH), 
7.19 (d, J- 3.8 Hz, IH), 6.90 (t,y= 7.5 Hz, IH), 6.49-6.42 (m, 3H), 5.33 (d, J= 7.9 Hz, 

20 IH), 4.68 (d, 5.6 Hz, 2H), 3.51 (d, J- 1 L7 Hz, 2H), 3.29 (m, IH), 2.55 (t, 10.5 
Hz, 2H), 2.36(t,J=7.3 Hz,2H), 1.97 (d, 7= 10.9 Hz, 2H). 1.56-1.37 (m, 4H), 0.84 (t,y 
= 7.3 Hz, 3H). M/Z APCI: 532.2 (M+1), 530.1 (M-1), C26H30CIN3O3S2 Calc: C: 
58.70%. H: 5.68%. N: 7.90%. Found: C: 58.55%, H: 5.67%, N: 7.93%, 

25 Alternatively 110 can be synthesised in a parallel solution phase approach: 

In a 4 ml Alltech® tube 1 eq. of piperidine trifluroacetate salt is shaked with polymer- 
bound NMM (4eq.) in 1.2 mL CH2CI2/DMF. After 15 min 1 mL of a stock solution of 
lb in CIH2CI2/DMF (L2eq.) is added and the reaction slurry is shaked. After 3h Ami- 
nomethyl Menyfield resin (0.4 eq) is added and the reaction is shaked overnight. Occa- 

30 sionally remaining amine is removed with polymerbound isocyanate (0.2 eq.). The 

slurry is again shaked for Ih. The solution is filtered off, the resins are washed 3 x with 
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CH2CI2, and the solvents are evaporated at medium temperature in a Savant Speed Vac® 
Plus vacuum centrifuge for Ih. 

The following compoimds were prepared on a parallel fashion according to the exam- 
5 pies described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples - 



Exemple | 


Name 


Rt HPLC 


Purity 


Gradient 
HPLC 


Mass 
M+1 


Mass M 



10 



111 


4-chloro-N- { [5-( {4-[3-(trifluoromethyl)aniImo]- 

piperidin-l-yl}sulfonyI)tiiien-2-yl]methyl}- 

benzamide 


7.4 


96 


a 


558 


556 


112 


4-chloro-N- {[5-( {4-[3-(dimetfaylamino)aiiilino]- 
piperidin- 1 -yl} sulfonyl)thien-2-yl]methyl}- 
benzamide 


4.86 


94.8 


a 


533 


531 


113 


methyl 3-( { 1 -[(5- {[(4-chlorobeiizoyl)ainino]- 
methyl } thien-2-yI)sulfoiiyI]piperidin-4-yl} amino)- 

benzoate 


6.33 


96.6 


a 


548 


546 


114 


4-chloro-N- { [5-( {4-[3-{methylsulfanyI)aiiilino]- 
piperidin-l -yl} sulfonyl)thien-2-yl] methyl}- 

pen /.rt micic 


6,07 


97,4 


a 


536 


534 


115 


4-chloro-N-({5-[(4- {3-mtroanilino}piperidin-l- 
yl)suIfonyl]liiien-2-yl } methyl)beiizamide 


6.93 


88.3 


a 


535 


533 


116 


4-chloro-N-[(5- { [4.(2-methoxyamlmo)piperidin- 1 - 
yl]sulfonyl} thien-2-yl)methyl]bexi2amide 


5.12 


96.2 


a 


520 


518 


117 


3 '( { 1 -[(5- { [(4-chlorobeiizoyl)aniino]methyl} thien-2- 
yl)sulfonyllpiperidm-4-yl } amino)beiizamide 


4.52 


69 


a 


533 


531 


118 


4-chloro-N-{[5-({4-[2-(trifluoromethyl)amlino]- 

piperidin.l.yl}sulfonyl)thien-2-yl]methyl}- 

beix2:amide 


7.7 


97.5 


a 


558 


556 


119 


4-chloro-N.( {5-[(4- {2-mtro-4-[(trifluoromethyI)- 
sulfonyl] anilino } pip eridin- 1 -yl)sulfonyI] thieii-2- 
yl}methyl)benzamide 


7.55 


84.8 


a 


667 


665 


120 


4-chloro-N-[(5-{[4-(4-chlQroaiiiLmo)pipeiidin-l- 
yl]sulfonyl}thien-2-yl)methyl]benzamide 


6.6 


86.2 


a 


524 


522 


121 

1 


4-chloro-N-{[5-( {4-[4-{trifluorometiiyl)aiiilino]- 
aiperidin- 1 -yl} sulfoiiyl)thien-2-yl]methyl}- 
^enzamide 


7.45 


96.8 


a 


558 


556 


122 s 
1 


4-chloro-N-( {5-[(4- {4-[(trifluoromethyl)sulfonyl]- 

milino}prperidin-l-yI)sulfonyl]thien-2-yl}me&yl)- 

benzamide 


7.3 


95.5 


a 


622 


620 


123 

J 


l~-chloro-N-( {5-[(4- {2-mtroanilino}piperidm-l - 
d)suIfonyl1thien-2-yI } methy])benzamide 


7.13 


92.8 


a 


535 


533 


124 ' 

> 


{4-[4-(aminocarbonyl)aiiilino]piperidin-I - 
1 } sulfonyl)thien-2-yl]methyl }-4-chIorobenzamide 


4.9 


74 


a 


533 


531 


125 ' 

V 


~chloro-N- {[5-( {4-[4-(l ,3-dithiolan-2-yl)amliiio]- 
iperidin-1 -yI}sulfonyI)thien-2-ynmethvl}- 


6.2 


94.2 


a 


594 


0 



58 







benz^znidc 












126 


N-[(5- {[4-(3-cWoroanilino)piperidin-l -yljsuifonyl} - 
t±den-2-yl)inetiiyl]-3 -nitrobenzamide 


6.68 


97.8 


a 


535 


533 


127 


4-ChlorO-T**J-.r^ ^-/^4.-^'^-/^^^Ir^m?^n^l^T^f^^■nT■nf»r^l-^^r^ 1 

yllsulfonyl) thien-2-yl)methyI]ben2amide 


7.06 


93.9 


a 


524 


522 


128 


4-cMoro-N-[(5- {[4-(3-metfaoxyanilmo)piperidin- 1 - 

vl 1 Ql ll FoTl vl 1 til i en -9 -.vl ^rn f» til "1/1 n*K f^Ti -TQ rri 1 f* 


5.4 


92 


a 


519 


517 


129 


4-chloro-N- {[5-( {4-[3-(methylsuifonyl)aiulino]- 
pipci luuj- 1 *yi/ suixunyi^inieii--z-yijinciQyi/ 

benzamide 


o.Uo 


91.7 


a 


568 


566 




130 


piperidin-1 -yl)sulfonyl]tibien-2-yl}inethyl)-4- 
chlorob enzarni 


4.3 


91.4 


a 


532 


530 


131 


4-chioro-N^{5-[(4-{3-[{2-hydroxyethyl)sulfonyI]- 
amlmo}piperidin-l -yl)sulfonyI] thien-2-yl} mediyl)- 


5.16 


92.3 


a 


598 


596 


1 132 


N-[(5- { [4-(2-ammoamlino)piperidin- 1 -yl j sulfonyl } - 
iiiicii«^-yi fiusxuyi |-*f-ciuoroocijzaiJiiQe 


4.63 


78 


a 


506 


504 


133 


4-chloro-N-[(5- { [4-(2-hydroxyanilmo)piperidin- 1 - 
yl]sulfonyl}thien-2-yl)methyI]benzaniide 


4.47 


94.3 


a 


506 


504 


134 


4-cliloro-N-[(5- { [4-(4-hydroxyanilino)pipcridiii- 1 - 
yllsulfonyl} tbien-2-yl)methyl]benzaimde 


4.3 


86.8 


a 


506 


504 


135 


4-cIiIoro-N-( {5-[(4- {3-[(trifluoromethyl)sulfenyl]- 
anilino} pipendin- 1 -yl)sulfonyl]tlizeii-2 -yl} methyl)- 
bcnzamide 


7.1 


89.1 


a 


590 


588 


136 


4-ciuoro-XN-[(D- { [4-( j-tolmaino^pipenaiii-l - 
yllsulfonyl} thien-2-yl)methynbenzaimde 


4.73 


85.3 


a 


504 


502 


137 


^-cnioro-iN-^^ \ 1 [3-ciiJoro- 
(trifluoromethyl)pyridin-2 -yljamino} piperidin- 1 - 
yl)sulfonyl] thien-2-yl ) methyl)benzaniide 


7.58 


99 


a 


593 


591 


1 1 ft 

1 Xjo 


**-ciijoro«iN-|[o-^ l,^-oxazolO-yljanllmoJ- 
piperidin-l-yI}sulfony^)tllien-2-yl]nlethyl}- 
beIlzamide 


5.68 


86.5 


a 


557 


555 


139 


*^ Lv-' \ ici i-Duiyianiiino jpipenuin'*' i - 
yI]sulfonyl}thien-2-yl)methylM-chlorobenzaimde 


5.11 


98 


a 


546 


544 


1 140 


T wxLLvrx i-T-j ^ ^ L \ I P* opy lani J mo ^pipcriuiii* i • 
yllsulfonyl} thien-2-yI)methyl]benzamide 


6.42 


96.1 


a 


532 


530 


141 

1 


4-chloro-N-{[5-({4-[(2,2-dioxido.l,3-dihydro-2- 
^enzothien-S-vDamiiiolDineridiii- 1 -vH sulfcravl'W 
thien-2-yllmetfayl} benzamide 






a 




J Jo 


142 : 


!^-chIoro-N-rC5- 1 r4-C23-dihvdro- lH-inden-5- 

■ Ilia V A » L\*^ »l \ >^ SI 1 1 1 JT KAA w X A* 1 1 1^ ISrI 1^ . r 

^lanimo)piperidin- 1 -yljsulfonyl} thien-2-yl)niethyI]- 
7enzamide 


5.15 


91A 


a 


530 


528 


143 


J-cMoro-N-[(5-{[4-(4-propylanilino)piperidin-l- 
yllsulfonyl } tfaien-2-yl)methyIlbenzamide 


5.49 


98.7 


a 


532 


530 


144 p 

I 


[-chloro-N-[(5- {[4-({3-mtropyridm-2-yl} amino)- 
)ipeiidin- 1 -yljsulfonyl} thien-2-yl)inetfayl]- 
enzamide 


6.62 


99.3 


a 


537 


535 


145 ' 

y 


^- {4-[{3-ammopyridin-2-yl)animo]piperidm- 1 - 
l}sulfonyI)thien-2-yllmethyl}-4-chlorobenzamide 


4.37 


96.1 


a 


506 


504 


146 ^ 


^-[(5~{[4~([1 J -biphenyl]-3-ylanimo)piperidm-l- 
IlsuIfonyl}thien-2-yl)methyI]-4-chloroben2Kiniide 


6.25 


92.4 


a 


566 


564 


147 ^ 

y 


^-[(5- { r4-(3-benzyianilino)piperidin- 1 - 
l]sulfonyl}thien-2-yI)metfayn-4-chloroben2amide 


7.29 


96.1 


a 


589 


587 


148 J 


•chloro-N-[(5- { [4-(pyrinudin-2-ylanmio)piperidin- 
-yl]sulfonyl}thien-2-yl)inethyIlbenzamide 


4.55 


97.7 


a 


492 


490 



59 



149 


4-chlorc>-N-{[5-({4-[4-(niorpholm-4-ylsiilfonyl> 
aiiilixio]pipeiidiii- 1 -yl} sulfonyl)thien-2-yl]methyl} - 
benzamide 


6.2 


96.2 


a 


639 


637 


150 


4-chloroN-( {5-[(4- {[4-(trifiuo^omethyl)py^iInidiIl- 
2- vll ainino ) DiDeridin" 1 - vDsulfonvn thien-.2 - 
yl) inethyl)benzamide 


6.06 


04 1 


a 




DDo 


151 


4-chloro-N-[{5-{[4-(3-cyclohexyl-4- 

hvdrox vanilino^oiDeridm- 1 -vllsulfonvl ^ thieii-2- 

yl)methyl]benzaimde 


5.01 




a 






152 


N-f f 5-rf4«l 3-r n^utvlarmno^sulfonvilanilmol- 
pipeiidm-l-yl)siilfonyl]thiexi-2--yl}melhyl)-4- 
chiorobenzamide 


6.05 


99,7 


a 


626 


624 


153 


4-chloro-N-[(5- {[4-(3-ethylaniiiiio)piperidm- 1 - 
yI]sulfonyl} thien-2-yl)metbyllben2aniide 


4.86 


98.4 


a 


518 


516 


154 


4-cliloro-N-[(5-{[4-(5,6,7,8-tetrahydronaphtfaalen-l- 
ylaniuQo)piperidiii- 1 -yl]sulfonyl } thieii-2- 
yl)methyl]benzaiiude 


5.36 


86.9 


a 


544 


542 


155 


{ [5-( {4-[3-(anunosiilfonyl)amlmo]piperidin- 1 - 
yl}siilfonyI)thien-2-yl]methyl}-4-chlorobenzainide 


5.57 


98.9 


a 


0 


566 


156 


4H±loro-N-[(5-{[4-<qumoIin-5-ylaimno)piperidm-l - 
yllsulfonyl } thien-2-yl)methvl]benzamide 


4.57 


95.8 


a 


541 


539 


157 [ 


4-chloro-N-[(5- { [4-(quinolin-8-ylamiiio)piperidiii- 1 - 
/I]sulfonyI}tfaien-2-yI)nietiiyI]ben2amide 


5.65 


97 


a 


541 


539 



Example 158: Preparation of 4-Chloro-N-rf5-fr4-f3-DroDvlDhenoxv)DiDeridin-l- 
vllsulfonvl \ tfaien-2-vnmeth vllbenzamide 1 58 
4-f3-propvlphenoxv)piperidiniimi trifluoroacetate, 158a 

To a solution of Boc-4-hydroxy-piperidme (Ig, 4.97nmiol), 3-propylphenol (677mg, 
4.97 mmol) and Triphenylphosphine (1.304g, 4.97 mmol) in 30 mL THF was added a 
solution of Diethylazodicarboxylate (866 mg, 4.97 mmol) in 10 mL THF. The yellow 
solution was stirred overnight, tiie solvent was evaporated to dryness and the cmde resi- 
due was eluted on silica gel (AcOEt/cyclohexane 1:9) to provide 880 mg (56%) of pure 
158a. 

158a was dissolved in 10 mL CH2CI2 and 2 mL TFA were added. After 3h the reaction 
mixture was evaporated to dryness and the residual oil was precipitated with diethyle- 
ther to afford SOOmg (92%) of pure TFA salt 158a: NMR (DMSO-d6) S8A2 (b, m, 
2H), 7.04 (d, y = 7.7 Hz, IH), 6.65 (m, 3H), 4.47 (m, IH), 3.20-2.80 (b, m, 4H), 2.46 
(m, 2H), 1.90 (m, 2H), 1.65 (m, 2H), 1.43 (m, 2H), 0.74 (t, y= 7.3 Hz, 3H). 
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4-Chloro-N-rf5-ir4-r3-propvlphenoxvk>iperidin-l-vl1sulfonvlUhien-2-Yl>me^^ 
benzamide 158 

158 was synthesised according to the protocol for the synthesis of 2. After flash chro- 
matography the main fractions were recrystallized from CH2Cl2/Cyclohexane. Isolated 
5 yield: 24 mg (88%),. NMR (DMSO-d6) S 9.38 (t, / « 5.6 Hz, IH), 7.90 (d, J= 8.7 
Hz, 2H), 7.56 (d, J= 8.7 Hz, 2H), 7.50 (d, 3.7 Hz, IH), 7.19 (d, J= 3.7 Hz, IH), 
7.09 (t, J= 8.1 Hz, IH), 6.85-6.66 (m, 3H), 4.68 (d, J= 5.6 Hz, 2H), 3.51 (d, y= 1 1.7 
Hz, 2H), 3.29 (m, IH), 2.87 (t, J = 10.5 Hz, 2H), 2.45 (t, J= 7.3 Hz, 2H), 2.00 (d, 
10.9 Hz, 2H). 1.56-1.37 (m, 4H), 0.84 (t, J = 7.2 Hz, 3H). M/Z APCI: 533.2 (M+1), 
10 531.1 (M-1). 

Protocol #2 

Example 159 : Preparation of 4-chloro-N-ir5-(l4-rf2EV3-phenvlr>rop-2- 
eno vl]t>it3erazin- 1 -vl \ sulfon vnthien-2-vllmeth vl > benzamide 1 59 

15 

To a stirred solution of 1 (36 mg, 0.09 mmol) and iPrzNEt (32 pil, 0.189 mmol) in 
CHCI3 (2 mL) was added [(2E)-3-phenylprop-2-enoyl]chloride (15 mg, 0.09 mmol). 
After 4 h the reaction mixtm^ was washed with HCl (1 N) and sat. NaCl solution, and 
dried over MgS04. The solvent was evaporated and the residue was filtered through 
20 silica gel using AcOEt/MeOH 1% as eluent to afford 159 as white soUd (10 mg, 20%). 
M/Z APCI: 531.2 (M+1), 529.1 (M-1). Anal. HPLC: rt. = 6.18 min (method a). 
The following compoimds were prepared on a parallel fashion according to the exam- 
ples described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
25 examples 



Exempte 


Name 


RiHPLC 


Purity 


Gradient 
HPLC 


Mass 
M+1 


Mass M 




160 


4-chloro-N-<{5-[(4-{4-nitrobenzoyl}piperazm-l- 
yl)sulfonyI]1iiien-2-yl>methyl)benzaiiiide 


12.75 


96 


b 


549 


547 


161 


N-({5-[(4-beiizoylpipera2iii-l-yl)sulfonyl]thien-2- 
yl}metiiyl)-4-chlorobeiizamide 




85 


b 


504 


502 


162 


4-chIoro-N- {[5-( {4-[4-(trifluoromethyl)beiizoyl]- 
piperazin-1 -yl} suifonyI)thien-2-yl]metfayl} - 
bezizaniide 




98 


b 


572 


570 
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163 


A— f*VllnTm-'W-. / f'S-f iA.— \A.—( dliTnf>fViX7l«iTT»iTirk\'K*»ri'yr*T/ll_ 
•T— WJ-UWiWi^" ^L-**"^ ^•T £^*T 1 1 1 ICilAjr ActLIUilVJ yPClAifaviyiJ~ 

piperazm-l-yl}sulfonyl)thien-2-yl]methyl}- 




93 


b 


547 


545 


164 


4-chioro-N-[(5- {[4-(2-fluorobenzoyl)pipeia2iii-l - 
vllsulfonvl \ thien-2-vl^methvnV>eTi7^miHe 




98 


b 


522 


520 


165 


4-chlor<>-N-[(5- {[4-(2,6-difluorobeii2oyl)piperazin- 

1 -vllsulfonvl \ thieT!-2-vl^methvnhpn9^aTni rff' 




96 


b 


540 


538 


166 


4-chloro-N-[(5- { [4-(3-fluorobeiizoyl)piperazm- 1 - 
yllsulfonyl } thien-2-yl)metfayl]beiizaimde 




93 


b 


522 


520 


167 


^-cblfiTO-ZM-r/" /Til— r*7_'rm*rtlirtir»Trl^i^i'n^Tsi«yiTi_l - 

yllsulfonyl) thien-2-yl)methyllbenzamide 


13.6 


90 


b 


554 


552 


168 


^ triiiuiu-iN-|_^ J- j^l^H^ 1-iiapninoyi/pipcraz - 
yllsulfonyl}thieii-2-yl)methyllberizainide 


13.44 


93 


b 


554 


552 


169 


4-chloro.N-({5-[(4-{2-mtrobenzoyl}pipera2in-l- 

yi ^buiioiiyijuuen-z-yi/ inciiiyi ^ocnzaxniae 


12.26 


87 


b 


549 


547 


170 


4-c]iloro-N-[{5- { [4-(pyiidm-3-yicarbonyl)piperazin- 
1 -yi jsuiionyi f tnien-^-yi jmetnyijDeiizEniiac 


9.17 


84 


b 


505 


503 


1 fx 


N-[(5-{[4-(2,l,3-beiizoxadiazol-5- 
yicarDonyi jpipcrazui- 1 -yijsuxionyx/ tnieii-'Z* 
yI)methyl]-4-clilorobenzaimde 


12. /D 




b 


546 


544 


172 


4— chloro-N-P^ S-/f4-^7 ^-HiflnnrobRntT'nvIVnirif^TJi'T'iri- 

1 -yllsulfonyl} thien-2-yl)inethyl]beiizaiiiide 


12.84 


90 


b 


540 


538 


173 


4-chloro-N-[(5-{ [4-(2,4,6.trifluorobenzoyl)- 
piperazin- 1 -yl] sulfonyl} tfaien-2-yl)methyl]- 

jenzanride 


13.06 


89 


b 


558 


556 


174 


4-chloro-N-[(5- { [4-(2,6-dichlorobeiizoyl)piperazin- 
1 -yllsulfonyl } thien-2-yl)methyl]benzaimde 


13.19 


95 


b 


574 


572 


175 ; 


^chloro-N-{ {5-[(4-hq3tanoylpipera2dn- 1 - 
^I)sulfonyllthien-2-yl } methyl)beiizamide 


6.35 


99.4 


a 


512 


510 




t-chioro-N-[(5- { [4^quinQlin-8 -ylsulfonyl)piperazin- 
l -yllsulfonyl } thien-2-yl)methyllbenzainide 


5.86 


93.6 


a 


591 


589 



Protocol #3 

Example 177: Preparation of 4-nitro-N-( l5-r(4-(3>r(trifluoromethvI')sulfonvnanilino)- 
pjperidin-l -Yl)sulfonvnthien-2-vl)methvDbenzainide 177 

5 

irf3-NitTobeii20vI)arnino1methvUthiophene-2-sulfonvl chloride 177a 
To a solution of 2-Aminomethylthiopliene (10.6irLL, lOSmmol) and pyridine (9.1mL, 
104inmol) in lOOmL of chlorofonn was added at 0°C a solution of 3-Nitrobenzoyl- 
chloride (19.2g, 103mmol) in CH2CI2. The reaction was allowed to warm to it. during 
10 Ih and stirred for additional 3h. Water was added while 3-Nitro-//-(thien-2-ylinethyl)- 
benzamide (lO.lg) precipitated. The solid was filtered of and washed with water. The 
remaining organic layer was washed with brine, dried over MgS04 and evaporated to 
dr>'ness to afford additional 3-Nitro-7/-(thien-2-ylmethyl)benzamide C15.2g). The over- 
all yield was 25.3 g (99.9%). 3-Nitro-//-(thien-2-ylmethyl)benzamide was used for the 
15 next step without further purification. 
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Chlorosulfonic acid (5.62mL, 84mmol) was dissolved in 20mL CH2CI2 and added to a 
solution of 3-Nitro-7/-(thien-2-yImethyl)benzamide (11. Og, 42niniol) in lOQmL CH2CI2 
imder vigorous stirring. A gummy solid was formed and the reaction mixture was 
5 stirred for 3h. The reaction was quenched with ice, and ice cold NaHC03 solution was 
added to reach pH8.5. The aqueous layer was washed twice with CH2CI2. Tetrabu- 
tylanunoniumhydroxide (40% in water) (32mL, SOmmol) was added to the aqueous 
layer, while a solid was formed. The precipitate was extracted into CH2CI2 and the 
aqueous layer was washed 3x with CH2CI2. The combined organic layers were dried 
10 over MgS04 and evaporated to dryness to afford a slightly colored foam of Tetrabu- 
tylammonium 5-{[(3-Nitrobenzoyl)amino]methyI}thiophene-2-sulfonate (24g, 97%). 
NMR spectra indicated pure compound, which was used for the following chlorination 
step. 

15 To a solution of TetrabutylanMUonium 5-{[(3-Nitrobenzoyl)amino]methyl}thiophene-2- 
sulfonate (2.0g, 3.4mm61) in 5QmL CH2CI2 was added triphosgene (SOOmg, 2.7mmol, 
2.3eq.), dissolved in lOmL CH2CI2. To this reaction mixture DMF (O.lmL, 1.4mmol) 
was added dropwise during 10', while gas evolution could be observed. The gases were 
trapped at the outlet of the reaction flask in a 2N NaOH solution. The reaction mixture 
20 was stirred for 3h, and the crude was directly filtered through silica gel using EtOAc/ 
hexane 1 :2 as eluent. An orange sohd could be isolated which was recrystallised from 
cyclohexane/ CH2CI2. 177a (73Qmg, 60%) was obtained as colorless needles. *H NMR 
(CDCI3) S 8.83 (t, 1.5 Hz, IH), 8.35 (t, 7.5Hz, IH), 7.76 (t, 4.1 Hz, IH), 
7.70-7.58 (m, 3H), 7.52-7.40 (m, 2H), 7.05 (t, J= 3.8 Hz, IH). 

25 3-Nitro-N-a5-rr4-l3 4ftrifluoroniethvnsuIfonvllaniIino>piDeridin--l-vnsul^^^ 
vllmethyDbenzamide 177 

A suspension of the sulfonyl chloride 177a (573 mg, 1.58 mmol), 4-(3-trifluoro- 
methanesulfonyl-phenylamino)-piperidine (490 mg, 1.58 mmol), and EtaN (330 ul, 2.38 
mmol) in CH2CI2 (30 mL) was stirred for 3h at 23 whereupon the suspension turned 
30 to a clear solution. The standard work-up (HCl IN; brine; MgS04) gave the cmde prod- 
uct as a yellow foam. This was dissolved in DMSO (1 mL) and CH3CN (3 mL), and in- 
jected on a reverse-phase prep. HPLC (C8, gradient H20:CH3CN 60:40 0:100 over 
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40 min, retention time = 20 min). Freeze-drying of the desired fractions afforded 667 
mg (67%) of the title sulfonamide as a pale yellow powder: NMR (DMSO-rfd) S 
9.69 (t, y= 5.8 Hz, IH), 8.72 (t, J= L9 Hz, IH), 8.41 (dd, y = 8.3, 1.9 Hz, IH), 8.34 (d, 
J= 7.9 Hz, IH), 7.81 (t, y = 8.1 Hz, IH), 7.50 (d, 7= 3.8 Hz, IH), 7.45 (t, J = 7.9 Hz, 
5 lH),7.23(d,y=3.8Hz, IH), 7.15-7.11 (m, 3H), 6.52 (d, J^- 7.9 Hz, IH), 4.73 (d, y- 
5.7 Hz, 2H), 3.57-3.42 (br. d, y= 1 1 .7 Hz, 2H), 3.52-3.33 (m, IH), 2.62 (t, J = 1 0.4 Hz, 
2H), 2.00-1.90 (br. d, y= 10.6 Hz), 1.43 (qd, 10.2, 3 Hz, 2H). ^^C NMR (DMSO- 
^/(5) 5164.66 (s, C=0), 150.51 (s), 149.32 (s), 148.20 (s), 135.30 (s), 134.22 (s), 134.11 
(d), 132.98 (d), 131.49 (d), 130.67 (d), 130.44 (s), 127.00 (d), 126.60 (d), 122.38 (d). 
10 120.41 (d), 119.81 (q,y=326Hz,CF3), 116.72(d), 112.79 (d), 47.43 (d), 45.15 (t), 
38.58 (t), 30.66 (t). M/2 APCI : 633 (M+1), 631 (M-1). Anal. HPLC: R.t = 6.41 min 
(method a). C24H23F3N4O7S3 Calc: C: 45.56%, H: 3.66%. N: 8.86%. Found: C: 45.30%, 
H: 3.73%, N: 8.85%. 

In the here-described sequence, the 3-nitrobenzoyl chloride initially used could be re- 
15 placed with other acylating reagents, which include (but are not limited to): 4-nitro- 
benzoyl, 4-chlorobenzoyl chloride, 3-methoxybenzoylchloride, trifluoroacetic anhy- 
dride. 

The following compounds were prepared on a parallel fashion according to the exam- 
ples described above 

20 The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



Exemple 


Name 


RtHPLC 


Puriiy 


Gradient 
HPLC 


Mass 
M+1 


MassM 




178 


N-[(5-{[4-(lH-l,23-benzotriazol-l-yl)piperidm-l. 
yl]siilfonyI } thien-2-yl)inetbyI]-3-mtrobeii2araide 


5.62 


63.1 


a 


527 


525 


179 


4-mtro-N-( {5-[(4- {3-[(trifluoromediyl)suIfonyl]- 
anilino} piperidin-1 -yI)siilfoiiyl]thien-2-yl} methyl)- 
benzamide 


6.77 


87.3 


a 


633 


631 


180 


N-[(5- { [4-(2,4-difluorobenzoyl)piperidin- 1 - 
yl]sulfonyl}thien-2-yl)methyll-4-mtroben2amide 


6.3 


92.7 


a 


550 


548 


181 


N-[(5-{[4-(lH-l^,3-beiizotriazol-l-yl)piperidin-l- 
yllsulfonyl} tiiien-2-yl)mefhyIl-4-mtrobenzaimde 


5.6 


77.3 


a 


527 


525 


182 


N-[(5- { [4-( IH- 1 ,2,3-ben20triazol- 1 -yl)piperidin- 1 - 
yl] sulfonyl } thien-2 -yl)methyl]-3 -nitrob enzamide 


5.62 


63.1 


a 


527 


525 


183 


4-nitro-N-( {5-[(4- {3-[(trifluoromethyl)siiIfonyl]- 
anilino} piperidin- 1 -yl)sulfonyl]thien-2-yl} metfayl)- 
benzamide 


6.77 


87.3 


a 


633 


631 


184 


N-r(5- { f 4-(2,4-difluorobeiizoyl)piperidin- 1 -yl]- 


6.3 


92.7 


a 


550 


548 
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aLLUiJi-iyi f LllJCll-,i— yi ^lllCUlyl |— *r-IllirODCriZ3III10C 












185 


N-[(5- { [4-{ IH- 1 ;2,3-benzotriazol- 1 -yl)piperidm- 1 - 
yl]siilfonyl}thien-2-yI)methyll-4-iiitrobeiizaimde 


5.6 


77.3 


a 


527 


525 


186 


3 -mtro-iN - [ (^j - { t4-( 3 -metaoxyamlmojpipencim- 1 - 
yllsvilfonyl} thien-2-yl)methyl]beiizamide 


4,86 


88.3 


a 


533 


531 


15 / 


3-nitro-N- { [5-{ {4-[3-(tiifluoromethyl)anilino]- 
piperidin- 1 -yl} siilfbiiyI)thien-2-ylJniethyl}' - 
benzaniide 


7.03 


91 


a 


568 


566 


188 


^* xlP'x \ ^L-^H^^^uiyi^iiiino^aiulinoJpqjenain-l - 
yl} sulfonyI)tbien-2-yl]methyl}-3-iiitrobenzainide 


AJ. 


97.5 


a 


544 


542 


189 


3-mtro-iN-{[D-( (4-[3-(nietnylsuHonyl)anilanoJ- 
piperidin-l-yl}siilfonyl)thieii-2-yl]methyl}- 

PCTi?ian HOC 


5.71 


91.4 


a 


579 


0 




S-nitro-N- {[5-({4-[3-{methyisulfanyl)anilmo]- 
pipeiidin- 1 -yl} siilfonyl)thieii-2-yl]inethyl} - 
benzamide 


C ^ A 

5.64 


92.2 


a 


547 


0 


191 


IN- 11^3-^ |*i~|^3-(aiimiosulionyl)arLilmoJpapenam- 1 - 
yl } sulfonyl)thien-2-yl]methyl } -3 -nitrobenzamide 


5.32 


63 


a 


580 


0 


192 


methyl 3- { [ 1 -( {5-[{ {S-nitrobenzoyl} amino)methyl]- 
tmen-2-yl ) sulioiiyl)-pipendm-4-ylJarniiio jbenzoate 


5.89 


88.3 


a 


559 


557 


193 


N- {[5-{ {4-[3-(aminocarbonyl)aDilmo]piperidin-l - 
yl}siilfonyl)tmen-2-ylJmetfayl}-3-iutrobenzaimde 


4.44 


65.2 


a 


0 


542 


194 


3-mtro-N-( {5-[(4- {3-iiitroamlino}piperidm-l- 
yl)siilfonyl]tfaien-2-yl } inethyl)beiizaimde 


6.53 


88.4 


a 


546 


544 


195 


3-iiitro-N-[(5- {[4-(2-methoxyamlmo)piperidin- 1 - 
yl] sulfonyi } thien-2-yl)methyl]beii2aiiiide 


4.71 


86.1 


a 


532 


530 


196 


3-mtro-N- { [5-( {4-[2-(tnfluoromethyl)aiiilmo]- 
piperidin- 1 -yl}suIfonyl)thien-2-yl]methyl}- 
benzamide 


7.23 


94.5 


a 


569 


567 


197 


3-mtro-N-<{5-[(4-{2-mtroanilmo}pipendm-l- 
yl)sulfonyllthien-2-yl} metiiyl)bexizamide 


6.68 


91.4 


a 


546 


544 


198 


ri-[(5- ([4-(4-cmoroanilmo)pipendm'-l - 
yl]sulfonyI}tbieii-2-yl)methyIl-3-nitrobeiizamide 


6.12 


94.7 


a 


535 


533 


199 


3-mtro-N- {[5-( {4-[4-(trinuorometnyI)anilmo]- 
piperidin-l -yl}sulfonyl)thieii-2-yl]metiiyl}- 


7.09 


91.3 


a 


569 


567 


200 


3-nitro-N-({5-[(4-{4-[(tiifluoromediyl)sulfonyl]. 

an 1 1 ill Tifn^* W H in- 1 — vl"^ Q11 1 frtTi vll t ^Ti— "5 _ vl \ TTi»» tVi xrl \ 
mil 111! \\j f ^jy^K^i, iAAxixr i — yi ^ouixuiiy ij LLucii— ^— yi^nicuiyi 1— 

benzamide 






a 


o33 


63 1 


201 


N-{[5-( {4-[4-(aminocarbonyl)aniIiiio]piperidiii- 1 - 
yl) Sulfonvl)thien-2-vIlmethvn-3-nitroheTi7aTm'Hp 


4.91 


61.1 


a 


544 


542 


202 ] 


^-[(5- { [4-(3-propylamlino)piperidin- 1 - 
/llsulfonvl 1 thien-2-vl'^meth vn-3«mtroben!7amide 


5.44 


81.3 


a 


543 


541 


203 j 


"^-[(5- {[4-(3-chloroaiiilino)pi5>eridin-l -yl]siilfonyl}- 
liien-2-yl)methyl]-4-nitrobenzamide 


6.18 


92.5 


a 


535 


533 


204 


Umlro-N-[(5- {[4-(3-me1hoxyanilino)piperidin- 1 - 
^l]siilfonyl} thien-2-yl)methyl]benzamide 


5.01 


97 


a 


531 


529 


A 

205 J 

t 


^mt^o-N-{[5-( {4-[3-(trifluoromethyl)aBilino]- 

)iperidin-l-yl}siilfonyl)tfaieii-2-yl]methyl}- 

lenzamide 


6.98 


97.1 


a 


569 


567 


> 

206 J 


^- { [5-( {4-[3-(dimetiiylamino)anilino]piperidin- 1 - 
l>sulfonyl)thien-2-yl]metbyl}-4-nitrobenzamide 


4.23 


89.7 


a 


544 


542 


207 J 


-nitro-N-[(5- {[4^3-propylamlino)pipcridin-l - 
IJsulfonyl} tfaien-2-yI)methyl]benzamide 


5.44 


97.5 


a 


543 


541 


4 

208 

P 


-nitro-N- { [5-( {4-[3-(methylsulfonyl)anilino]- 
iperidiii-l-yl}sulfonyl)tliien-2-yl]meihyl}- 


5.36 


92-1 


a 


579 


577 
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benzamide 



209 



4-intro-N-{[5-({4-[3-{methylsiilfaiiyl)amliiio]- 

piperidin-l-yl}sulfonyI)thien-2-yl]methyl}- 

benzamide 



5.29 



90.1 



547 



545 



210 



N-{[5-({4-[3-(aniinosulfonyl)aiiiliDo]piperidin-l - 
yl}sulfony3)tiiieD-2-yl1metbyl}-4>nitrobeiizainide 



4.96 



90.8 



580 



578 



211 



methyl 3- {[ 1 -( {5-[( {4-iiitxoben2oyl} amiiio)inetbyl]- 
thien-2>yl} sulfoDyI)piperidiii-4-yl1ainino}beDZoate 



212 



{ [ 1 -( {5-[( {4-nitrobei3zoyl} amino)methyl]tfaien--2- 
yl) sulfoDyI)pipcridm-4«yI1ainmo } benzamide 



5.5 



4.4 



99 



87 



559 



544 



557 



542 



213 



4-mtro-N-({5-[(4-{3-iiitroaniliiio}piperidin-l- 
yl)sxilfoDyl]tfaien-2-yl}metfayl)beiizamide 



6.13 



863 



214 



4-mtro-N-[(5-{[4-(2-metfaoxyamlino)piperidm-l- 
yllsulfopyl} thien-2-yl)methyllbeii2amide 



4.4 



97.8 



546 



531 



544 



529 



215 



4-mtro-N-{[5.{ {4-[2-(tiifluoromethyl)aidlmo] 
piperidin- l-yI}sulfonyl)thien-2-yI]metl2yl}- 
benzamide 



6.76 97.7 



569 



567 



216 



4-iutro-N-({5-[{4-{2-nitroamlino}piperidm-l- 
y])sulfonyl]thieii'2^yl } methy3)benzamide 



6.66 99.5 



546 



544 



217 



218 



N-[(5-{[4-(4-chloroamlino)piperidin-l- 
yl]sulfonyl} thien-2-yl)methyn-4-iiitrobeiizamide 



6.11 



99 



535 



533 



4-nitro-N. {[5-{ {4-[4-{trifluoromethyl)aiiilino] 
piperidin-l -yl} sulfonyl)thien-2-yl]methyl}- 
benzamide 



6.62 94.7 



569 



567 



219 



220 



4-nitro-N-({5-[(4«{4-[(trifluorometfayl)sulfonyl]- 

aiiilmo}piperidm-l-yl)siilfonyl]thien-2-yl}meliiyl)- 

benzamide 



6.48 96.8 



N-{[5-( {4-[4.(aminocaibonyl)aniliiio]piperidin-l- 
yl } sulfonyl)thieD-2>yl1methyl } -4~nitrobenzamide 



4.92 96.7 



633 



543 



631 



541 



221 



222 



N- {[5-( {4-[4-( 13-diiMolan-2-yl)anilino]piperidin-l 
yl}sulfonyl)thien-2-vllmetfayl}-4-iiitrobenzamide 



5.41 92.4 



N-( {5-[(4- {3-[amino(imino)methyl]amImo} 
piperidm-l-yl)sulfonyl]t3iien-2-yl}metIiyl)-3- 
nitrobenzamide 



4.24 90.4 



605 



543 



223 



224 



N-( {5-[(4-{3-[(2-hydroxyethyl)sulfonyl3aiiilino}«. 
piperidin- 1 •yl)sulfonyl]t3ueii-2-yl}methyl)-3- 
nitrobenzamide 



5.22 94.7 



N-( { 5-[{4->ajiilinopiperidm-l -yl)sulforiyl]thien-2- 
yl } metfayI)-3-nitrobeiizamidc 



4.35 87.9 



610 



501 



603 



541 



608 



499 



225 



N-({5-((4-{3-[(2-hydroxyetiiyl)sxilfonyl]anilmo}- 

piperidin-l-yl)siilfonyl]tbien-2-yl}methyl)-4-mtro- 

benzamide 



4.91 94 



610 



608 



226 



N-( {5-[(4-aiiilinopiperidin-l-yl)sulfonyl]tbien-2- 
yl)methyl>4-nitrobeDzaiDide 



4.34 94.4 a 



501 



499 



227 



N-({5-[(4-{3-[amino(imino)metfayl]anilino}- 
piperidin-1 -yl)sulfonyl]t3nen-2-yl} methylH- 
nitrobenzamide 



4.23 90.8 



543 



541 



228 



3-mtro-N-({5-[(4.{3-[(trifluoromethyl)sulfanyl]- 

amIino}pq3eridiii-l-yI)sulfonyI]thien-2-yl}metfayl)- 

benzamide 



7.23 



88 



601 



599 



229 



4-mtro-N-( {5-[(4- {3-[(tiifluoromethyl)sulianyl]- 

amlino}piperidin-l-yI)siilfonyl]tiiien-2-yl}methyl)- 

benzamide 



7-28 



90.4 



601 



599 



230 



nitro-N-[{5- {[4-( {3-nitropyridin-2.yl} amino)- 
piperidin- 1 -yljsulfonyl} thien-2-yl)methyl]. 
benzamide 



6.35 



95.8 



547 



545 
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231 


'N'-ir5-^l4-rf2 2*dioxidcKl 3-dihvdro-9-V»enTfithiPTi- 
5-yl)aimno]piperidin- 1 -yl} sulfonyl)lliien*2- 
y lime thy 1} -S-nitrobeiizaiiiide 


5.18 


94.5 


a 


591 


589 


232 


N-[(5- {[4-(2,3-dihydro-lH-inden-5-ylamino> 
piperidin- 1 -yl]sulfonyl} thien-2-yl)meliiyl]-3- 
nitrobenzamide 


4.88 


92 


a 


541 


539 


233 


3-nitro-N-[(5- {[4-(2-propylanilino)piperidin«l - 
yl] sulfbnyl } thieii-2-'yI)inethyl3benzaniide 


6.14 


90.2 


a 


543 


541 


234 


3-mtrc>-N-[(5- {[4-{4-propyianilino)piperidin- 1 - 
yllsulfonyl) thien-2-yl)mediyI]benzamide 


5.23 


93.2 


a 


543 


541 


235 


^J— r/' ^«-/r4— r^^tf^rt-HiitvlajiiliTio^i^friPTiflTTi— 1 . 

yl]sulfonyl } tbien-2 -yl)methyl]-3-nitrobenzainide 


5.5 


94.4 


a 


557 


555 


236 


piperidin-l-yl}sulfonyl)thien-2-yI]methyl}- 
bcTiTaTnide 

w* Lj o 14 i * ii\ m< 


5.44 


91.1 


a 


568 


566 


237 


3-mtro-N-[(5- { [4-{2-phenyled3yl)piperidin- 1 - 
yl]sulfonyI}thien-2-yl)methyl]benzaimde 


7.36 


97.5 


a 


514 


512 


238 


iN-^^ \ o-^wft- \ j''Ciiioro*3-^Lriiiuoroiiieuiyi /pynQiii--Z- 

yl]amiiio}piperidin-l-yl)siilfonyl]thien-2- 

yi f xuxz uiyi iiiixupcn^aTTuoc 


7.27 


90.3 


a 


604 


602 


239 


N-[(5- { [4-([ 1 , 1 -biphenyl]-3-ylammo)piperidiii- 1 - 
yij a LUX sjiiy 1 / Luim^x • y i ^ mc ixiy i j — j -m tro ociiZallJlQC 


5.97 


82.3 


a 


577 


575 


240 


N-[(5- { [4-(3-bezizylaiiilmo)pipendiii- 1 - 

yi fbuixfjuyjiy ixucii-ui-yiyiiiciuyij~^-iiiuODCiiz 


5.86 


69 


a 


591 


589 


241 


3-nitro-N- { [5-( {4-[3-(moipholiii-4-ylsulf onyl)- 
aidlino]piperidin>l-yl} si2lfonyl)thien-2-yl]inediy]} - 

pcny,amiQC 


5.92 


96.4 


a 


650 


648 


242 


3-iutro-N-[(5- {[4-{3-propylphenoxy)piperidm- 1 - 
yl]siilfonyl} thieii-2-yI)methyl]benzamide 


7.56 


75 


a 


544 


542 


243 


**-iiiiio-iN "lv-^" t j^*r-^jrriiiJiaiii-jt-yiaiiiiiio ypipenoin- i - 
yl]sulfonyl } thien-2-yl)methyI]benzamide 


4.28 


92 


a 


503 


501 


244 


IN- -^^ V \^^\\-^ oJsiLJiopyTiiini''^ i - 
yl } sulfonyl)thien-2-yl]methyI } -4-nitrobeiizamide 


4.06 


90 


a 


517 


515 


245 


piperidin- 1 -yl]sulfonyl } thien-2-yl)methyl]- 
benzamide 


6.31 


94.3 


a 


547 


545 


246 


N-[(5-{[4-(2,3-dihydro-lH-inden-5-ylaiiimo>- 
piperidin- 1 -yl]sulfonyl} thien-2-yl)methyI3-4- 
oitrobenzainide 


4.92 


89.9 


a 


541 


539 




247 [ 


4-iiitro-N-[(5- { [4-(2-propylaniiiiio)piperidin- 1 - 
yl]sulfonyI>tiiieii-2-yl)metiiyllbenzaimde 


6.17 


93.9 


a 


543 


541 




248 ' 


4-iiitro-N-[(5- {[4-(4-propylamIino)piperidiii- 1- 
^l]sulfonyl}thien-2-yl)mediyllbenzamide 


5.27 


93.8 


a 


543 


541 




249 


*^-[(5- { [4-(3-tert-butylaniIiiio)piperidin-l - 
4]sulfonyI} tfaieii-2-yl)methyI]-4-nitrobenzainide 


5.54 


92.7 


a 


557 


555 




250 I 


Unitro-N- {[5-( {4-[3-( 1 ,3-oxazol-5-yl)ani]iiioJ- 
nperidin- 1 -yl} sulfonyl)tfaien-2-yl]raediyl} - 

leszamide 


5.43 


94.3 


a 


568 


566 




- ; 


l-iiitro-N-[(5-{[4^2-phenyletiiyl)piperidia-l- 
^I]sulfonyl}thien-2-yl)methyllben2aimde 


7.32 


97.9 


a 


514 


512 




252 y 

y 


H {5-[(4- {[3-cliloro-5-(trifluoromethyl)pyridin-2- 
l]amino}piperidin- 1 -yI)suIfonyl]thien-2- 
1} inethyl)^iutrobenzanude 


7.29 


86.1 


a 


604 


602 




253 ^ 

Y 


K{5- { 1 , 1 -biphenyl]-3-ylaimiio)pipcridin- 1 - 
llsulfonyl } thieii-2 -yl)methyIl-4-iiitroben2:amide 


6 


85.2 


a 


577 


575 




254 h 


^-f (5- { r4-(3-benzyiaiiiliiio)piperidin- 1 -yllsulfonyl > - 


5.9 


90.4 


a 


591 


589 1 



67 





thie'n-2-'y^)Tn^-tby^}-^-T^^tT'ri>iP'ri7'.aTnidft 












255 


4-iutro-N-{[5-( {4-[3-(morpholin-4-ylsulfonyl)- 
aiiilino]piperidm-l-yl} sulfoiiyl)thien-2-yIjmethyl} - 
benzamide 


5.95 


95.5 


a 


650 


648 


256 


N-[(5- { [4-(2-aniinoanilino)piperidm- 1 -yl]sulfonyl}- 
thien-2-yI)methyIl-3-iiitrobeii2aniide 


4.37 


75.6 


a 


516 


514 


257 


3-IlitTO— N^-fr 5-/r4-rTivriTTiidiTi-5-vlaTninn^rii'neTi/1iTi-l . 

yl] sulfonyl } tfaieii-2-yl)rQethyl]beiizaimde 


4.24 


89,1 


a 


503 


501 


258 


*^ ^ 1-/"^ <n ill I i^j^yi imxi^x ~jr 1^ a i H 11. 1 LJ J J^jjJC J. ILILLL ± 

yl}sulfonyl)thien-2-yI]methyl}-3-iiitrobenzamide 


4.03 


80 


a 


517 


515 


259 


N-( {5-[(4- {2-mtro-4-[(trifluoromethyl)sulfonylJ- 
3-methoxybeiizamide 


O.QO 


70.0 


a 




988 


259 


ethyl 5- {[(3-methoxybeiizoyl)animo]methyl}-2-((4- 

^ '^-»rrtT1'flTIfl'r/^TY>l*tTl vr1\eii1 frinirll a-n^lini-k \ n-in An /l-t-n 1 
I L\ AXXUMJI. tJiXlCLLljr 1 UiXOIiyi j aHlllIlO f pipciiQXu'" 1 — 

yl)sulfonyl]thiophene-3-carboxylate 


O.OO 




a 


690 


988 


260 


3-nitro-N-[(5- { [4-(3-phenylpropyl)piperazm- 1 - 
IT 1 J a uxLuiiy I f ixLicii-^-yi ^mcuiyij ueiizEiiiiiac 


4.41 


99.3 


a 


529 


527 




3-mtro-N-( {5«[(4-{[4-{trifluoromethyl)pyiiinidin-2- 
yxjaiiiiiio/pipenain- 1 -yi ^stuionyijtnien-^- 
yl} methyObenzamide 


5,75 


99.3 


a 


571 


569 




N-[(5- {[4-{3-cyclohexyM-hydroxyaniiino)- 
pipenom- 1 -yijsuuonyi ) toien-z-yi ^metnyijo- 
nitrobenzamide 


4.78 


81 


a 


599 


597 


263 


IN 1 -^'L^**- i -^"Lv outyianmio jsuiionyijaiiuuio/ - 
piperidin- 1 -yl)sulfonyl]tiiien-2-yl} me1iiyl)-3- 
aitrobenzainide 


5.8 


99.4 


a 


636 


634 


264 


N^-[(5-{[4-(3-ethylamlmo)pipeiidin-l-yl3sulfonyl}- 
thieii-2-yI)methyll-3-nitrobenzamide 


' 4.64 


97.6 


a 


529 


527 


265 : 

I 


5-iutro-N-[(5-{[4-(5,6,7,8-tetrahydronaphthalen-l- 
^laimno)piperidin- 1 -yljsulfonyl} tliien-2-yl)metbyI]- 
^enzannde 


5.13 


88.5 


a 


555 


553 


266 ^ 


kmtro-N-[(5- {[4-(3-propy^henoxy)piperidin- 1 - 
d]sulfonyl> thien-2-yl)metfayl]beBzamide 


1.51 


75.8 


a 


544 


542 


267 I 


J-[(5- { [4-(2,4-difluorobeiizoyl)piperidm- 1 - 
I]su]fonyl } tliieii-2-yl)inethyll-3-iutrobeiizainide 


i.33 


97.7 


a 


550 


553 



Protocol #4 

Example 268; Preparation of N>rrS-rr4-f2.4-difluorobenzovnpiperidin-l-vnsulfonvn- 
thien-2>vnmethvn-3-methoxvfaenzamide 268 



(rf3-Methoxvbenzovnamino1methvl)thiophene-2--sulfonvl chloride 268a 

The title sulfonylchloride was prepared according to the synthetic protocol#3 (example 

177). 

After flash chromatography using cyclohexane/EtOAc 1:1 as eluent, the main fractions 
were recrystallized from CH2Cl2/cyclohexane to afford pure 17.5g of 268a. 

NMR (CDCI3) £57.79 a J- 4.0 Hz, IH), 7.65 (t, 7= 7.9Hz, IH), 7.58 (m, IH), 7.70- 
7.35 (t, y= 8.1 Hz, IH), 7.06 (m, 2H), 5.07 (d, J- 3.8 Hz, 2H), 3.88 (s, 3H). 
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N-ff 5- 1 r4-f 2,4-difluorobeiizovl^iperidm-l -vllsulfonvl) fliien-2-vD 
metfaoxvbenzamide. 268 

268 was prepared using the general procedure protocol applied for the preparation of 2 
5 and could be isolated as colorless solid in 98% yield (62mg). ). M/Z APCI : 535 (M+1), 
533 (M-1). Anal. HPLC: rt. = 6,22 min (method a). 

Example 269: Preparation of 2-Hvdroxv-N-rl5-^f4-(3-^ftrifluoromethvnsulfonvn- 
anilinolpiperidin^l -vnsulfonvnthien«2-vnmethvnben2amide 269 

10 Diallvl-thiophen-2-vlmethvlamine 269a 

A solution of 2-aminomethyl-thiophene (51.4 g, 956 mmol) and z-Pr2NEt (140 g, 1081 
mmol) in CH2CI2 (11) was placed in a 3-1 flask equipped with a condenser and an effi- 
cient magnetic agitation. Allyl bromide (11 5.7 g, 454 mmol) was added, whereupon ihe 
moderately exothemiic reaction spontaneously reached the reflux temperature after 2 h. 

15 The mixture was stirred overnight (16 h), washed (NaHCOa sat.; brine), dried (MgS04), 
and concentrated. The resulting oil was filtered over silica gel (EtOAcrhexane 1 :4), The 
filtrate was concentrated and the filtration was repeated to afford 70.3 g (80%) of the 
title diallylamine as a brown-yellow oil, clean by NMR: NMR (CDCI3) 512.S (br, d, 
5.9 Hz, IH), 6.98 (br. dd,y= 5.1, 2,8 Hz, IH), 6.94-6,92 (m, IH), 5.99-5.86 (m, 

20 2H), 5.29-5.18 (m, 4H), 3.85 (s, 2H), 3.16 (dd, 6.3, 0.9 Hz, 4H). 

5-DiaIlvlaminomethvl-thiophene*2-sulfonvl chloride 269b 

A solution of the allyl-protected thiophene 269a (6,2 g, 32.1 mmol) in Et20 was cooled 
25 to - 70°C by means of an acetone/dry ice bath. A solution of /-BuLi in pentane (21 .38 
mL, 1.5M, 32.1 mmol) was added over 2 min whereupon the internal temperature mo- 
mentarily rose to -50°C and the mixture turned orange. After 10 min., SO2 was bubbled 
for 2 min, which led to the immediate formation of a thick precipitate. The reaction was 
allowed to reach 0°C, and a suspension of NCS (4.63 g, 32.1 mmol) in THF (20 mL) 
30 was added, whereupon the slurry turned purple. After 45 min at r.t., the mixture was 
filtered over Si02, eluting with EtOAc. Evaporation, dilution with EtOAcihexane 1:5 
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and filtration over Si02 gave 5.0 g (53%) of the title sulfonyl chloride 269b as a pale 
brown oil which was used without further purification. 



A^JV-Diallvl-A^-f i 5-1(4- 13-f ( trifluoromethvnsulfonvnanilino>p i peridin-l -vnsulfonvll- 
5 thien-2-vl>methyl)amine 269c 

A solution of 4-(3-trifluoromethanesulfonyl-phenyIamino)-piperidine (731 mg, 2.37 
mmol) and EtaN (0.5 mL, 3.58 mmol) in CH2CI2 (20 mL) was treated with the diallyla- 
mino sulfonyl chloride 269b 23*C. A thick precipitate speared within 5 min, and the 
mixture was stiixed overnight (even if complete within minutes). Dilution with CH2CI2 
10 (50 mL), washing (H20; brine), drying (MgS04), and evaporation afforded the crude 
product, which was filtered over silica gel (AcOEtxyclohexane 1 : 1) to afford 1 . 1 5 g 
(86%) of the title bisallylamine, which was used in the next step without further purifi- 
cation. 

2-Hvdroxv-//-ff5-rf4-f3-r ftrifluoromethvnsulfonvnanilinQ^piperidin-l-vnsulfonvn- 
15 thien-2-vnmethvl)benzamide 269 

A solution of the bisaUylamine 269c (1.15 g, 2.04 mmol), N,N'-dimethylbarbituric acid 

(NDMBA, 637 mg, 4.08 mmol), and Pd(PPh3)4 (1 10 mg, 0.096 mmol) in CH.Clj (20 

mL) was degassed by bubbling argon for 10 min. The reaction was stirred at 23"C over 

the week-end (3 d), concentrated, diluted with DMF (12 mL), and treated with salicylic 

20 acid (290 mg, 2.10mmol), l-hydroxybenzotriazole (HOBt, 283 mg, 2.10 mmol), and N- 

ethyI-N'-(3-dimethylaminopropyl)-carbodiimide (EDC, 402 mg, 2.10 mmol) for 24 h at 

23 "C. Dilution with EtOAc, washing (H2O, NaHCOa sat., brine), drying (MgS04), and 

evaporation afforded the crude 3-hydroxyben2amide. Purification by reverse-phase 

prep. HPLC (C8, HiCCHjCN 60:40 -» 0:100 over 40 min, r.t. = 23 min) and fi-eeze- 

25 drying afforded 466 mg (38% fi^om 269c) of the title 3-hydroxybenzamide as a white 

powder: 'H NMR (DMSOnrfd) S 12.1 (s, IH), 9.48 (t, y= 5.9 Hz, IH), 7.86 (dd, 7.9,1.5 

Hz, IH), 7.50 (d, y = 3.8 Hz, IH), 7.45 (t. J= 8.1 Hz, IH), 7.41 (dd, J= 8.9, 1 .5 Hz, 

IH), 7.21 (d, J= 3.8 Hz, IH), 7.18-7.10 (m, 3H), 6.93 (d, J= 8.3 Hz, IH), 6.91 (td, J= 

8.4, I.l Hz, IH), 6.52 (d, J= 7.7 Hz, IH), 4.73 (d, J= 5.8 Hz, 2H), 3.57-3.47 (br. d, y= 

30 12.1, 2H), 3.52-3.35 (br. m., IH), 2.62 (t, J =10.4 Hz, 2H), 2.07 (s, 1.2H, residual 

CH3CN), 2.02-1.92 (br. d, y= 10.4 Hz, 2H). 1.47 (qd, 1 1.2, 3.6 Hz, 2H). '^C NMR 

(DMSO-d6) S167.52 (s, C=0), 158.36 (s), 148.98 (s), 147.85 (s), 132.83 (d), 132.74 (s). 
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131.47 (d), 130.00 (d), 128.98 (s), 127.09 (d), 125.52 (d). 124.83 (s), 118.92 (q, residual 
CH3CN), 1 1 8.34 (q, J= 326 Hz, CF3), 1 17.75 (d), 1 16.24 (d). 1 15.23 (d). 1 14.19 (q), 
1 1 1.33 (d). 45.93 (d), 43.66 (t), 36.66 (t). 29.18 (t), 0.00 (s. residual CH3CN). M/Z 
APCI : 604 (M+1), 602 (M-1). Anal. HPLC: R.t = 6.60 min (method a). 
5 C24H24F3N306S3- 0.3 CHsCN- 1 .0 H2O Calc: C: 47.53%. H: 4.36%. N: 7.44%. Found: 
C: 47.41%, H: 4.09%, N: 7.49%. 



In this protocol, salicylic acid could be replaced with other carboxyhc acids, which in- 
clude (but are not limited to): 4-chlorobenzoic acid, 4-mtrobenzoic acid, 3-nitroben2oic 
10 acid, 3-methoxybenzoic acid, 5-nitro-lH-pyrazoIe-3-carboxyUc acid, 2- 

hydroxynicotinic acid, 2-mercaptonicotinic acid, 3,4-dihydroxybenzoic acid, 2-picolinic 
acid. 

The following compounds were prepared on a parallel fashion according to the exam- 
15 pies described above 

The following table provides HPLC data and mass spectroscopy data of the maitioned 
examples 



1 Exemple 


1 Name 


RtHPLC 


Purity 


Gradient 
HPLC 


Mass 
M+1 


Mass M 








270 


N-[(5-{[4-<lH-l,2,3-benzotriazol-l -yl)piperidiii-l - 
yl]suIfonyl}thien-2-yl)methyn-3-inedioxybeii2ainide 


5.55 


91.6 


a 


512 


510 


271 


{[4-( lH-l,2,3-beiizotria2ol-l -yl)piperidin-l- 
yl]sulfonyl}tfaien-2-yl)metbyll-2-hydroxyberizainide 


5.6 


89.4 


a 


498 


496 


272 


N- { [5-( {4-[4-( 1 3 -ditfaiolan-2-yl)aiiilino]pipeiidin- 1 - 
yl} sulfonyI)thien«2-yl]methyl>-3-mtrobenzamide 


5.74 


88.1 


a 


605 


603 


273 


3-methoxy-N-[(5-{[4-(3-methoxyamlmo)piperidm- 
1 -yl]siilfonyl} thieii-2-vl)methynbenzamide 


4.58 


88.6 


a 


516 


514 


274 


3-inetboxy.N-{[5-{{4-f3«(trifluorometfayl)aniliiio]- 

piperidm-l-yl}siilfonyl)tfiieii-2-yl]methyl}- 

benzamide 


6.5 


97.5 


a 


554 


552 


275 


N-{[5-({4-[3-(dimetfaylaiiiino)amlmo]pq>eridin-l- 

yl}siilfonyl)thien-2-yI]methyl}-3-metfaoxy- 

benzamde 


4.4 


83.1 


a 


530 


528 


276 


3-inethoxy-N-[{5- {[4-(3-propylamlino)piperidin- 1 - 
yl]siilfonyl) ^en-2-yl)inethyllbenzaniide 


5.29 


93.3 . 


a 


528 


526 


277 

1 


3-metfaoxy-N- {[5-( {4-[3-(methyisulfonyl)-anilino]- 
piperidin-1 -yl}sulfonyl)thieii-2-yl]methyl}- 
Denzamide 


5.59 


95.7 


a 


564 


562 


278 1 
I 


3-niethoxy-N- {[5-( {4-[3-(methylsulfanyl)aniiino]- 
Mperidin- 1 -yl} sulfonyl)thien-2-yI]methyI}. 
:>enzainide 


5.5 


97 


a 


532 


530 



:.L O O T Oi Fi' O '7 iP 'iTH.P 



wo 01/23378 ^ ^CTymoO/01380 

71 



N-{[5-({4-[3-(airdnosulfonyl)anilmo]piperidin-l- 
279 yl} sulfonyl)thien-2.yl]metfayl} -3-methoxy- 
Ibenzamide 



5.2 



93.8 



565 



563 



^methyl 3-( { 1 -[(5- { [(3-methoxybenzoyl)aimno]- 
280 methyl} thien-2-yl)sulfonyl]piperidin-4-yl}ammo)- 
benzoate 



5,76 



96.8 



544 



542 



^N- {[5-( {4-[3-(aiiimocarbonyl)aiiilmo]piperidiii-l- 
281 yl} sulfonyl)tliien-2-yl]methyl}-3-inetfaoxy. 

benzamide 



4.08 



95.4 



529 



527 



282 



3-methoxy-N-[(5-{[4-(2-methoxyaiiilino)piperidin- 
1 -yI1snIfonyl>thien-2-yl)metfaynbcnzaniide 



4.58 



90.2 a 



516 



514 



^283 



(^(54{443-iutroaHiliBo}p^>CTidm-4 



yl)sulfonyl]tfaien-2-yl}metiiyl)-3-mctfaoxybeiizaimdc 



6.44 



89.3 a 



531 



529 



3-methoxy-N-{[5-({4-[2-(trifluoromethyl)amImo]- 
284 jpiperidin- 1 -yl} sulfonyl)tfaien-2-yl3methyl}- 
tbeczamide 



7.15 



96.9 



554 



552 



285 r^'^ {5-[(4-{2-mtroanilino}piperidin-l -yl)sulfonyI]- 
tfaien-2-yl}methylV3-methoxybenzamide 



6-59 



95-2 



531 



529 



N- { [5-( {4-[4-(aminocarbonyl)aniliiio]piperidm- 1 - 
286 yl} sulfonyl)thien-2-yl]metbyl}-3-niethoxy- 
benzamide 



4.57 



95.2 



IN- { [5^ {4-(4-( 1 ,3 -dithioian-2-yI)ainliDo]piperidin- 1 
287 yl} sulfonyl)tfaien-2-ylJmethyl}-3-methoxy- 
benzamide 



5.64 



96.6 



529 



599 



597 



2gg jN-[(5- { [4-(3-chloroaiiilino)piperidiQ- 1 -yljsulfonyl} 
thien-2-yl)methyll-3-methoxybeiizamide 



6.57 



97.7 



520 



518 



|N-[(5- { [4-(4-cliloroanilino)piperidin- 1 -yljsulfonyl} 
tfaicn-2->yl)methyl]>3 -methoxybenzamide 



6.86 



100 a 



520 



518 



3-methoxy-N-( {5-[(4-{4<[(trifluoromethyl> 
290 |sulfonyl]anilino}piperidm-l-yl)siilfonyI]thien-2- 
yl}metfayl)benzamide 



6.88 



98 



618 



616 



jN-({5-[(4-{3-[ammo(imirio)methyl]amlino}- 
291 jpiperidin- 1 -y i)sulfonyl]tiiien-2-yl} methyl)-3- 
methoxybenzamide 



4.18 



91.3 



528 



526 



292 



[N-{{5-[(4-{3-[(2-hydroxyethyl)sulfonyl]aiiilinop 
piperidin-l-yl)sulfonyl]thien-2-yl}methyl)-3- 
methoxybenzamide 



5.11 



92.2 



594 



592 



293 



j3-mcthoxy-N-({5-[(4-{3-[(trifluoromethyl)sulfonyl]- 
anilino}piperidin- 1 -yl)sulfonyl]thien-2-yl } me tbyl)- 
Ibenzamide 



6.55 



88.1 



618 



616 



294 I {5-[(4-anilinopiperidin-I -yl)sulfonyl]thien-2- 
yI}methyI)-3-meAoxybenzamide 



295 



j3-methoxy-N-({5-[(4-{3-[(trifluoromethyl)siilfanyI] 
amlino}piperidin- 1 -yl)suIfonyl]thien-2-yl} methyl)- 
Ibezizamide 



4.52 



88.5 



486 



484 



6.54 



92.9 



586 



584 



296 



N-[(5- {[4-{4-hydroxyaniIino)piperidin-l 
yl1sulfonyl}thien-2-yl)methylV3-metfaoxybenzamide 



3.98 



88 



502 



500 



3-nitro-N-( {5-[(4. {3-[(trifluoromethyl)sulfanyl]- 
297 anilino }piperidin- 1 -yl)suIfonyl]thien-2-yl}methyI)- 
benzamide 



7.23 



88 



601 



599 



298 



299 



300 



4-nitro-N-( {5-[(4- {3-[(trifluoromethyl)sulfanyl]. 
anilino }piperidin- 1 -yl)sulfonyl]thien-2-yl} methyl)- 
benzamide 



7.28 



90.4 



601 



599 



N-[(5- { [4-(2-hydroxyamiino)piperidin- 1 - 
yl]sulfonyl } thieii-2-yI)methyl]-3-metfaoxyben2amide 



4.12 



3-methoxy-N-r(5- f r4-(pyrimidin-2-ylamino)- 



4.15 



89.8 

92.7 



502 
488 



500 
486 
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piperidin-l-yl]sulfonyl}thien-2-yl)inethyl]- 
benzaimde 












301 


N- { [5-( {4-[(3-amiBopyridin-2-yl)aimno]piperidm- 1 

yl}siilfonyl)thien-2*yI]metbyl}-3-inethoxy- 

benzamide 


3.96 


93.1 


a 


502 


500 




N-[(5- {[4-( {3-mtropyridiii-.2-yl } amiTio)piperidin- 1 - 
yl]sulfonyl}thien-2-yI)methyl]-3«rnethoxybenzaiiiid 


e 6^2 


100 


a 


532 


530 


303 


N-{[5-({4-[(2,2-dioxido-l,3-dihydro-2-benzothieii- 
5-yl)aniino]piperidin- 1 -yl} sulfonyl)thien-2- 
y l]methy I } -3 -methoxybenzamide 


5.04 


98.5 


1 ^ 


576 


574 


304 


N-[(5- {£4-(2,3-diliydro-lH-mden-5-ylaimno)- 
pipeiidin- 1 -yljsulfonyl} tfiieii-2-yl)methyI]-3 - 
methoxybenzamide 


4.81 


97.1 


a 


526 


524 


305 


3-methoxy-N-[(5- {[4-(2-propylamlmo)piperidin- 1 - 
yl]sulfonyl}tiiien-2-yl)metiiynbcn2amide 


5.99 


99 


a 


528 


526 


JUD 


3-metfaoxy-N-[(5-{[4-(4-propylaiiilmo)piperidin-l- 
yllsulfoiiyl}thieii-2-yl)methyIlbenzaniide 


5.15 


97.9 


a 


528 


526 


JU7 


N-[(5- {[4-(3-tert-butylanilino)piperidm-l - 
ynsulfonyl}thien-2-yl)metfayll-3-methoxybenzamide 


5.41 


98.9 


a 


542 


540 


308 


N-{ {5-[(4- {[3-chloro-5-(trifluoromcthyl)pyridiii-2- 
yl]amino}piperidin-l -yl)sxilfonyl]drien-2- 
yl) methyl)-3-methoxybeiizaraide 


7.23 


96.1 


a 


589 


587 


309 


3-methoxy-N- { [5.( {4-[3-( 1 ,3-oxazol-5-yl)aiiilino]- 
piperidin-l -yl} sulfonyl)thien-2-yl]methyl} - 
benzamide 


5-25 


94.9 


a 


553 


551 


310 


N-K5-{[4-([l,r-biphenyl]-3.ylammo)p^eridin-l- 
yl]sulfonyl}diien-2-yI)methyn-3-medioxybenzamide 


5.82 


97.1 


a 


562 


560 


311 


3-methoxy-N-[(5- {[4-(3-propyIphenoxy)pipeiidin- 1 - 
yIlsulfonyI}tfaieii-2-yl)methyllben2amide 


7.55 


78.7 


a 


529 


527 


312 


3-methoxy-N-{[5-<{4-[3-(iiioipholm-4-yisiiIfonyl)- 

aniImo]piperidin-l.yl}siilfonyl)thicn-2-yl]melhyl^ 

benzamide 


5.85 


96.9 


a 


635 


633 


313 


3-medioxy.N-[(5-{[4-(2-phenylethyl)piperidia-l- 
yl]sulfonyl } thien-2-yl)metfayl]benzamide 


7.2 


98.3 


a 


499 


497 




N-K5-{[4-(3-beiizylanilino)piperidin-l.yI]sulfoiiyl>- 
tbien-2-yl)mediyIl-3-methoxybenzamide 


5.77 


97.6 


a 


576 


574 


315 


3-methoxy-N-[(5-{[4-(3-pheiiylpropyl)piperazin-l- 
yI]sulfonyl}thien-2-yl)methyllbenzaimde 


433 


99.7 


a 


514 


512 


316 


3-methoxy-N-( {5-[(4-{[4^trifluorometiiyl)- 
3yrimidiii-2-yl]amino}piperidm-l -yI)sulfonyl]thien- 
2-yl} methyl)beiizamide 


5.69 


100 


a 


556 


554 


I 

317 I 

I 


^-[(5- {[4-(3-cyclohexyl-4-hydroxyanilino)- 
3iperidin-l -yl]sulfonyl} tbien-2-yI)methyl]-3- 
nethoxybenzaraide 


4.76 


91.7 


a 


584 


582 


I 

318 F 

r 


H {5-[(4- {3-[(butylamino)sulfonyI]amlino}-. 
)iperidin- 1 -yl)sulfonyl]tiueii-2-yl}methyl>3- 
□ethoxybenzamide 


5.77 


99.3 


a 


621 


619 


V 

319 

ti 


^-1(5- {[4-(3-etbyIaiiiImo)pipendm-l -yljsulfonyl} - 
bien-2-yl)mediyll-3-metboxybeiizamide 


4.54 


94.4 


a 


514 


512 


3 

320 1 

y 


-methoxy-N-[(5-{[4-(5,6,7,8-tetrahydronaphthalen- 
-ylamino)piperidin- 1 -yI]sulfonyl} thieii-2- 
l)metfaylTbenzamide 


5.02 


88.2 


a 


540 


538 


^ 

321 y 


4(5- {[4-( 1 H- 1 ^,3-benzotriazoJ-l -yl)piperidin-l - 
I]sulfonyl}thieii-2-yl)methyI].5-nitro-lH-pyrazole- 

Kraiboxamide 


5.12 


96.2 


a 


517 


515 


322 N 


-r(5- { r4-( 1 H- 1 ,2,3 -benzotriazol- 1 -yDpiperidin- 1 - 


4.15 


93 1 


a 


499 


497 
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yljsulfonyl} thien.2-yl)methyl]-2-oxo- 1 ^. 
dLhydropyridine-3-carboxainide 












323 


N-[(5- { [4-( IH- 1 ,2,3-benzotriazol- 1 -yl)piperidin- 1 - 

yl]sulfonyl}thien-2-yl)methyl]-2-diioxo-l,2. 

dihydropyridme-3-carboxaniide 


4.43 


85.8 


a 


515 


513 


324 


N-[(5 - { [4-( 1 H- 1 ,2,3 -benzotiiazol- 1 -yOpiperidin- 1 - 
yljsulfonyl} thien-2-yl)methyl].3,4- 
dihydroxybenzamide 


4.62 


89.1 


a 


514 


512 


325 


N-[(5-{f4-( lH-1 ,2,3-bcnzotriazoM -yl)pipeiidm-l - 

yl]sulfonyl}thien-2-yl)niethyI]pyridme-2- 

carboxamide 


5.22 


98.9 


a 


483 


481 



10 



15 



Example 326: Preparation of N-r('5-|^4-rhexvlnvv V iDeridin-I-vT^..ulfonvnth.>n-7- 
vl')methvn-3- methoxvhenzaInide 326 

A7v^-diallYl-A^-rf5-{r4-niexvloxv)piperidfn-l-vn.u]foT,vHt h ien-2-vnmethvn 
To a solution of 4-hydroxy-piperidiDe (190mg, 1.88 nimol) and DIEA (0.87inL, 5.13 
mmol) in 10 mL CH2CI2 was added a solution of 5.({[l-(4-Chloro-phenyI)-methanoyl]- 
ainino}-methyI)-thiopliene-2-sulfonyl chloride lb (50Qmg. l.Tlmmol) in hot DCE. The 
reaction mixture was stirred for 4h. lOQmL EtOAc were added and excess of amines 
were removed by extraction with HCl (IN). The sulfonamide intemiediate was used 
without any further purification, where 300mg (0.84mmol) were dissolved in diy DMF 
under Ar. NaH (60mg, 50% in parafine oil. 1 .Olmmol) were added as a solid. The col- 
our of the reaction changed to orange. The reaction mixture was stirred for 1 5' until no 
gas evolution was observed anymore. lodohexane (356mg. 1.68mmol) dissolved in ImL 
DMF was added to the above solution and the reaction mixture was heated at 70°C 
overnight. DMF was ev^orated to dryness and the crude was taken up in CH2CI2. The 
organic layer was washed twice with water, dried over MgS04 and evaporated to dry- 
ness. The crude was purified on silica gel using cyclohexane/EtOAc 3:1 as eluent to 
obtain 210 mg (59%) of pure 326a as a colorless oil. 

^-r^^-fr4-niexvloxy)piperidin-1-vnsulfonv1Uhi^-9 - vnniethvl1-^-Tn..hoxvben7..m 
326 



25 



A solution of 326a (134mg. O.Smmol), 1,3 Dimethylbarbituric acid (94mg, 0.6mmol) 
and Tetrakis(triphenyIphosphine)palladium (12mg. O.Olmmol) were stirred under Ar- 
gon in 3 mL CH2CI2. The reaction was followed by HPLC until all starting material dis- 
appeared. The crude was evaporated to dryness and taken up in dry THF. To this solu- 
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tion was added DIE A (230ul, l.Smmol) and 3-anisoylchloride (51mg, O.Smmol). The 
reaction was stirred for 3h, EtOAc was added and the organic layer was extracted with 
NaHC03 saL, HCl (O.IN) and brine. The dry solution was ev^orated and purified by 
flash chromatography on silica gel using cyclohexane/EtOAc 7:3 as eluent. 326 was 
obtained as an oil (54mg, 37%): H' NMR (CDCI3) ^7.43-7.25 (m. 4H), 7.15-7.05 (m, 
2H), 6.60 (m, IH). 4.83 (d, J= 6.0 Hz, 2H), 3.86 (s, 3H), 3.35 (d, 6.6. 2H), 3.35- 
3.23 (m. 3H), 2.95 (m, 2H), 1.94 (m, 2H), 1.86 (m, 2H), 1.70-1.50 (m, 5H), 1.30-1.20 
(m, 8H), 0.87 (t, J= 6.8, 3H), M/Z APCI: 495.2 (M+1). 

Example 327: Preparation of A^-f l5-rr4-heDtanovlpineridin-l-vnsulfonvllthien-2- 
vUmethvl)-3-methoxvbenzamide 327 

Methyl l-(|5-f rdiallvlamino^me tfavl1thien-2-vnsulfoTivnpiperidine-4-carboxvlate 327fl 

5-Diallylaminomethyl-thiophene-2-sulfonyl chloride 229b (270 mg, 1.88mmol) and 
DIEA (0.88niL, 5.13mniol) were dissolved in 10 mL chloiofonn. This solution was 
added methylisonipecotate (269 mg, 1.88mmol) in 1 mL chloroform. The reaction was 
stirred for 3h, diluted with CH2CI2 and extracted with HCl (O.IN), NaHCOj sat. and 
brine. The organic layer was dried over MgS04 and evaporated to dryness. The crude 
was purified by flash chromatography on silica gel using cyclohexane/EtOAc 1 : 1 as 
eluent to obtain 440 mg (65%) of 327a as colorless oil: H' NMR (CDCI3) ^7.30 (d, J= 
3.6 Hz. IH), 6.83 (d, J= 3.6 IH). 5.78 (m, 2H), 5.18 (m, 4H). 3.70 (s, 2H). 3.52 (m, 
6H), 3.07 (m, 4H), 2.50 (m, 2H), 2.25 (m, IH), 1.93 (m, 2H), 1.84 (ra, 2H). M/Z APCI: 
399.2 (M+1) 

1 -( (5-rfdiallvlamino^m ethvl1thien-2-vn sulfonvn-jV-methQxv-Ar-methvlpiperidine-4- 
carboxamide 327b 

327a (390mg, Immol) and N,0-dimethyIhydroxylamine (148mg, 1.52mmol) were 
stirred at -20°C in anhydrous THF, while Isopropylmagnesium chloride in THF (2M, 
1.65mL, 3.23mmol) were slowly added. The reaction mixture was allowed to warm to 
r.t. during 30', followed by an additonal stirring at r.t. for 30'. The reaction is quenched 
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with ammoniumchloride solution (20%). The aqueous layer is extracted with t- 
butylmethylether, and the combined organic layers are washed with brine, dried over 
MgS04 and evaporated to dryness. The crude is purified by flash chromatography on 
silica gel using cyclohexan/EtOAc 1:1 as eluent. 327b (380 mg, 90%) was obtained as a 
5 colourless solid: NMR (DMSO d6) SI. 53 (d, •/= 3.7 Hz. IH), 7.16 (d, J= 3.6 IH), 
5.89 (m, 2H), 5.24 (m, 4H), 3.86 (s, 2H), 3.62 (m, 5H), 3.15 (m, 7H), 2.74 (m, IH), 2.50 
(m, 2H), 2.25 (m, 2H), 1.84 (m, 2H), 1.63 (m, 2H). M/Z APCI: 428.1 (M+1). 

1 -r 1 '( ^ 5-r(diaIlvlaminotoethvn thien-2-vl I sulfonvl)piperidin-4-vllheptan- 1 -one 327c 

10 

327b (376mg, O.SSmmol) was dissolved in anhydrous THF and cooled to -20 "^C. To 
this solution was added dropwise at -20°C hexyllithimn (2M in hexane) (2.46mL, 6.2 
nunol),The reaction was allowed to warm to rt. during 3h and poured on lOOmL HCl 
/EtOH (5%). The aqeous phase was extracted with CH2CI2 and the combined organic 

15 layers are washed with NaOH (2N) and brine, dried over MgS04 and evaporated to dry- 
ness. The crude material was purified by flash chromatography on silica gel using cy- 
clohexane/EtOAc 4:1 as eluent to obtain 186 mg (47%) of (327c) as a brownish oil: H^ 
NMR (CDCI3) 57.40 (d, y = 3.6 Hz, IH), 7.25 (d, 7= 3.6 IH). 5.95 (m. 2H), 5.50 (m, 
4H), 4.32 (s, 2H), 3.70-3.50 (m, 6H), 2.50 (m, 2H), 2.32 (m, 3H), 1.85 (m, 2H), 1.68 

20 (m, 2H), 1.46 (m, 2H), .1.30-1.12 (m, 6H), 0.80 (t, J= 6.6 Hz, 3H), M/Z APCI: 453.2 
(M+1) 

N-( 1 5-r(4-^hcpta no vlpiperidin- 1 -vnsulfonvllthien-2-vl ) methvn-3-methoxvbenzamide 
327 

25 A solution of 327c (lOOmg, 0.22mmol), l,3Dimethylbarbituric acid (69mg, 0.44mmol) 
and Tetra]ds(triphenylphosphine)palladium (12 mg, O.Olmmol) were stirred in 3 mL 
CH2CI2 overnight. The deprotection was followed by TLC. After complete cleavage of 
the protecting groups, the solvent was evaporated to dryness. The crude was taken up in 
THF, DIEA (76ul, 0.33nimol) was added, followed by the slow addition of 3- 

30 anisoylchloride (38mg, 0.22mmol) in THF. The reaction was stirred for 3h, diluted with 
EtOAc and extracted with NaHCOa and brine. The organic layers were dried over 
Na2S04 and evaporated to dryness. The crade mixture was purified by flash chroma- 
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tography on silica gel using cyclohexane/EtOAc 1:1 as eluent to obtain 3Qmg (50%) of 
327 as a colorless oil: NMR (CDCI3) <y7.40-7.10 (m, 3H), 6.95 (m, 2H), 6.45 (m, 
IH), 4,70 (d, J= 6.0 Hz, 2H), 3.74 (s, 3H), 3.58 (m, 2H), 2.40 (m, 2H), 2.27 (t, J= 7.5 
Hz, 2H), 2.19 (m, IH), 1.77 (m, 2H), 1.64 (m, 2H), .1.13 (m, SH), 0.74 (t, 6.8 Hz, 
5 3H), M/Z APCI: 506.3 (M+1). 

Example 328: Preparation of 4-chlorO'N-r(5-ir4-G-proDvlanilino^piperidin«l- 
vllsulfonvl >-2-fiirvl)methvl1benzamide 328 

10 4-Chloro-7V^'2-furvlmethvl-benzamide 328a 

A solution of 4-chlorobenzoyl chloride (3.2g, 18.5 mol) in 50 ml dry CH2CI2 was added 
over 30 min to a stirred solution of 2-furfurylamine (2g, 20.6 mol) and 'Pr2NEt (7ml, 41 
mol) in CH2CI2 (200 ml) at 0°C. The reaction was allowed to warm to room temperature 

15 over 3 h. The mixture was diluted with 200 ml of CH2CI2, washed twice with HCl aq. 
(IN) and dried over MgS04. Evaporation of the solvent afforded 4g (83%) of the title 
benzamide as a white solid: ^H NMR (DMSO-d^) S 9.05 (t, = 5.7 Hz, IH), 7.89 (d, J 
= 8.7 Hz, 2H), 7.57 (m, IH), 7.53 (d, y = 8.7 Hz, 2H), 6.40 (dd, y = 3.7, 1.1 Hz, IH), 
6.28 (d, J= 3.7 Hz, IH), 4.46 (d, ^ = 5.6 Hz, 2H). M/Z APCI : 236.6 (M+1), 234.8 (M- 

20 1). 

S'iiW -f4-Chloro-pheD vlV methanovlVamino) -methvl Vfijrane-2-sulfonvl chloride 328b 
Chlorosulfonic acid (494mg, 4.24 mmol) in CH2CI2 (10 ml) was added dropwise to a 
solution of 9a (500mg, 2.12 mmol) in CH2CI2 (20 ml) at -80°C. The mixture was al- 
lowed to reach room temperature in 5h. Excess of sulfonic acid was quenched with ice 
25 and NaHCOj. 1-62 ml (40% aqueous soL, 2.54 mmol) of Tetrabutylammonium hy- 
droxide were added, and the so formed salt was extracted with DCM. The organic layer 
was dried over MgS04, filtered and evaporated to dryness, A red coloured oil (l.llg) 
could isolated in 94% yield, which was used for the following step with any further pu- 
rification. 

30 The intermediate sulfonic acid tetrabutylammonium salt (Llg, 1.97 mmol) was dis- 
solved in 20ml DCM and flushed with Argon. Triphosgene (410mg, 1.38 mmol) was 
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added as a solid followed by the addition of a solution of 60 fil DMF in 2ml DCM. The 
reaction was stirred under Ar. for 3h at r.t. The solvent was evaporated using reduced 
pressure, and the crude oily residue was purified by flash chromatography using 
PE/EtOAc 2:1 as eluant. Main jfractions afforded 450mg (69%) of titie sulfonylchloride 
5 328b. NMR (CDCI3) d 7. SI (d, y = 8.7 Hz, 2H), 7.27 (d, J= 8.7 Hz. 2H), 7.09 (d, J 
= 3.4 Hz, IH), 6.43 (t, b, IH), 6.40 (d, J= 3.4 Hz, IH), 4.57 (d, J= 6.0 Hz. 2H). 

4-chloro-N-r(5-rr4-(3-propvlaniIino'>DiDer idin-l-vnsuIfonvn-2-fiirvnmethvnbenzamide 
328 

10 328 was synthesised according to the protocol for the synthesis of 2. Isolated yield: 21 
mg (82%). Anal. HPLC: R.t = 5.34 min (method a). M/Z APCI: 516.2 (M+1), 514.1 
(M-1). 



The following compounds were prepared on a parallel fashion according to the exam- 
15 pies described above 

The following table provides HPLC data and mass spectroscopy data of the mentioned 
examples 



j Ezemple 1 Name 


rtHPLC 


Puritj- 


Gradient 
HPLC 


1 Mass 
M+1 


MassM 






329 


4-cMoro-N-[(5-{[4-(3-cliloroamlino)piperidiii-l- 
yllsiiifonyl}-2-fliiyl)metfayllbeiizamide 


6.41 


97.8 


a 


508 


506 


330 


4-cliloro-N-[(5-{[4-(3-nietfaoxyaniliiio)piperidm-l- 
yI]sulfonyl} -2-fTiryl)methylTben2aniide 


4,86 


92 


a 


504 


502 


331 


4-chloro-N. {[5-( {4-[3- 

(trifluoromethyl)aiulmo]piperidm- 1 -yl} sulfonyl)-2- 
£uryl]methyl } benzamide 


6.73 


96.8 


a 


542 


540 


332 


4-chloro-N-{[5-{ {4-[3-{dimethylaiiimo)anilino]- 
piperidin- 1 -yl } sulfonyl)-2-furyIlmethyl } benzamide 


4.29 


93.6 


a 


517 


515 


333 


4-chloro-N-{[5-{{4.[3-(methylsulfonyl)aniiiQo]- 
piperidin- 1 -yl }suIfonylV2.furyllmethyI} benzamide 


5.42 


98 


a 


552 


550 


334 


4K:hloro-N- {[5-( {4-[3-(methylsulfanyl)anilino]- 
piperidin- 1 -yl} sulfonyl)-2-furyllmethyl} benzamide 


5.46 


96 


a 


520 


518 


335 


{4-[3-(aininosulfonyl)amlino]piperidin- 1 - 
yl}sulfonyI)-2-furyllmethyl}^-chlorobenzamide 


5.08 


94 


a 


553 


551 


336 

1 


methyl 3-({l-[(5-{[(4-chlorobenzoyl)amino]« 
methyl} -2-fuiyl)sulfonyI]p^eridin-4-yl} amino)- 
Denzoate 


5.64 


98 


a 


532 


530 


337 ^ 


{ 1 -[(5- {[(4-chlorobenzoyI)amino]methyl} -2- 
Euryl)sulfonyIlpiperidin-4-yl } amino)benzamide 


4.3 


97.1 


a 


517 


515 


338 ^ 


t-chloro-N-( {5-r(4- {3-nitroanilino } piperidin- 1 - 


6.22 


87,4 


a 


519 


517 
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yl)sulfonyI]-2-furyl) methyDbenzamide 












339 


4-cliloro-N-[(5- { [4-(2-methoxyaiiilmo)piperidin- 1 - 
yl]sulfonyl}-2-foryl)methyllbenzamide 


4.56 


98.4 


a 


504 


502 


340 


4«chloro-N- { [5-( {4-[2-(trifluoromethyl)aniliiio]- 
piperidin-l-yI)sulfonyl)-2-fuiyllmet3iyl}benzaim 


6.86 


97.6 


a 


542 


540 


341 


4-chloro-N-({5-[(4-{2-nitroanilino}pipeiidin-l- 
yI)siilfonyl>2-fiiryl } methyDbenzamide 


6.29 


97.9 


a 


519 


517 


342 


4-chloro-N-[(5-{[4-(4-ch3oroamliiio)piperidm-l- 
yI]sulfonyl}-2-fiiryl)metbvllbeiizamide 


5.88 


98.1 




508 


506 


343 


4-chIoro-N-{[5-( {4-[4-(trifluoiometfayl)anilino]. 
piperidin- 1 -yl> sulfonyI)-2-furyl]metbyl} benzamide 


6.73 


96.9 




542 


540 


344 


4-chioro-N-( (5-r(4-|4-rf trifluoromethvDsulfonvll- 
aiiilino}piperidin-l -yI)sulfonyl]-2-fiiryl}methyl)- 
benzamide 


6.57 


99.1 




606 


604 


345 


N- { rS-f -f 4-r4-f aminocarbonvnamlinolnineridin-. 1 - 
yl } sulfonyl)-2-fiiryllmethyl } -4-chlorobeiizamide 


4.61 


94.3 




517 


515 


346 


4-chloro-'N-^r5-r l4-r4-f 1 3-dithiolan-2-vnaniliTinl- 
piperidin- 1 -yl } siilfonyl)-2-furyIlmethyl>beiizamide 


5.55 


96.7 




578 


576 


347 


N-( {5-[(4- {3-[amino(miino)methyl]anilino } - 
piperidin- 1 -yl)siilfonyl]-2-fliryl} methyl)-4-chloro- 
benzamide 


4.07 


94.5 




516 


514 


348 

1 


4-chloro-N-( {5-[(4- {3-[(tiifluoromethyl)sulfonyl]- 
ariilino}piperidin-l -yl)sulfonyl]-2-furyl}methyl)- 
jenzamide 


6.77 


94.7 


a 


606 


604 


349 


{5-[(4-anilinopiperidin- 1 -yl)sulfonyl]-2-furyI} - 
rnethyl)-4-chlorobenzamide 


4.52 


93.8 




474 


472 


350 2 
I 


*-iutro-.N-( {5-[(4~ {3-[(trifluoromethyl)suIfanyl]. 
milino} p^eridin- 1 -yl)sulfonyl]2-furyl} methyl)- 
jenzamide 


7.12 


97 


a 


574 


572 



Example 351 Preparati on of 4-chloro-A/^f (S-rfS-B-rftrifluoroinethvnsulfonvn- 
anilinolpvrrolidm-l - vDsulfon vnthien-2-vl 1 methvnbenzamide 351 



5 4-chloro-//-rfS- 1 rr3JgV3-hvdroy vp viTolidm-1 -vnsulfonvnthiai-2-vl'>inethvnben2aniide 
351a 

To a suspension of R-3-pyrroIidinol hydrochloride (530mg, 4.29 mmol) and DIEA 
(0.75ml, 14.3mmol) in CH2CI2/DMF 1:1 was added a solution of 5-({[l-(4-Chlo^o- 
phe^yl)-^lethanoylj-amino}-methyl)-thiophene-2-sulfo^yl chloride lb (l.Og, 
10 2.86mmoI). At the end of addition the suspension disappeared. The reaction mixture 
was stirred overnight. 100ml EtOAc were added and the excess of amine was extracted 
with HCl (IN), followed by washings with brine. The organic layers were dried over 
MgS04 and evaporated to dryness to provide 351a (1 .14 g, 99.9%) as a colourless foam: 
H> NMR (DMSO dff) 6934 (t, J= 5.8 Hz, IH). 7.89 (d. y= 8.7 Hz, 2H), 7.49 (d, 7= 
15 3.8 Hz, IH). 7.55 (d, y = 8.7 Hz. 2H), 7.13 (d, J = 3.8 Hz, IH), 4.95 (d, /= 3.4 Hz, IH), 
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4.65 (d, y= 5.6 Hz, 2H), 4.16 (m, IH), 3.40-3.20 (m, 5H), 3.00 (m. IH), 3.35-3.23 (m, 
3H), 1.80-1.60 (m, 2H), M/Z APCI: 401.2 (M+1), 398.9 (M-1). 

4-chloro-A^-f f 5 -r(3-oxopvrrolidin-l -vnsulfonvnthien-2-vnmethvnbenzamide 351 b 
5 At -80°C oxalylchloride (36mg, 0.28mmol) was dissolved in dry CH2CI2, while DMSO 
(SOul, 0.6 mmol) were added slowly. The solution was stirred under Ar. For 15'. 351a 
(lOQmg, 0.25mniol) was dissolved in 2ml CH2CI2. and this solution was added dropwise 
to the above reaction mixture at -SO^C. The reaction was stirred for 15' at low tem- 
perature, before DIEA (0.21ml, 1.25mmoI) was added. The reaction was stirred at - 

10 80°C for 30' and allowed to warm to rt. during 2h. A white solid was formed, the 
reaction was quenched with water and extracted with CH2CI2 several times. The 
combined organic layers were dried over MgS04 and evaporated to dryness. The cmde 
was purified by flash chromatography on silica gel using EtOAc/cyclohexane 2:1 as 
eluent. 351b (80mg, 80%) was obtained as a colourless soHd.: H' NMR (CDClj) S7.72 

15 (d, J= 8.7 Hz, 2H), 7.46 (d, J= 3.8 Hz, IH), 7.42 (d, y= 8.7 Hz. 2H), 7.08 (d, J= 3.8 
Hz, IH), 6.59 (t, y = 5.8, IH), 4.80 (d, J= 6.0 Hz, 2H), 3.58 (t, J= 7.5 Hz, 2H). 3.50 (s, 
3H), 2.54 (t, J= 7.5, 2H), 3.35-3.23 (m, 3H), 2.95 (m, 2H), 1.94 (m, 2H), 1 .86 (m, 2H), 
1.70-1.50 (m, 5H), 1.30-1.20 (m, 8H), 0.87 (t, J = 6.8, 3H), M/Z APCI 399.0 (M+1), 
397.2 (M-1) 

20 4-chloro-jV-ri5-rf3-0-rf trifluorom ethvnsnlfonvnanilino>pvrroKdin-l -vDsulfonvllthien- 
2-vl>methvl')benzamide 351 

351b was prepared according to the protocol #1 example 110 and was isolated as col- 
ourless solid in 84% yield (15mg). M/Z APCI: 609 (M+1), 607 (M-1). ) 

25 Example 352 rPreparation of 4-chloro-//-(|5-r(4-f3- 
f(trifluoromethv l)sulfonvnanilino>-azepan-l-vnsulfo^vnthien-2-vl)methvnbenzamide 
352 

352 was prepared according to the protocol #1 example 110 and was isolated as colour- 
30 less solid in 47% yield (12mg). M/Z APCI: 637 (M+1), 639 (M-1). ). 
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Example 353 : Preparation of a phamiaceutical formulation 

The following formulation examples illustrate representative pharmaceutical composi- 
tions according to the present invention being not restricted thereto. 

Formulation 1 — Tablets 
5 A sulfonamide compound of formula I is admixed as a dry powder with a dry gelatin 
binder in an approximate 1 :2 weight ration. A minor amount of magnesium stearate is 
added as a lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active 
sulfonamide compound per tablet) in a tablet press. 



10 Formulation 2 — Capsules 

A sulfonamide compound of formula I is admixed as a dry powder with a starch diluent 
in an approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg 
of active sulfonamide compound per capsule). 

Formulation 3 — Liquid 

15 A sulfonamide compound of fomiula I (1250 mg), sucrose (L75 g) and xanthan gum (4 
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a pre- 
viously prepared solution of microcrystalline cellulose and sodium carboxymethyl cel- 
lulose (1 1 :89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted 
with water and added with stirring. Sufficient water is then added to produce a total 

20 volume of 5 mL. 

Formulation 4 — Tablets 

A sulfonamide compound of formula I is admixed as a dry powder with a dry gelatin 
binder in an approximate 1:2 weight ratio, A minor amount of magnesium stearate is 
added as a lubricant The mixture is formed into 450-900 mg tablets (150-300 mg of 
25 active sulfonamide compoimd) in a tablet press. 

Formulation 5 — Iniection 

A sulfonamide compound of formula I is dissolved in a buffered sterile saline injectable 
aqueous medium to a concentration of approximately 5 mg/mL. 



30 



81 

Example 354: Biological assays 



Biological Results 

The activities of the sulfonamide derivatives claimed in the fomiula I were assessed 
5 using the above described in vitro and in vivo biological assays, 

JNK 2 and 3 in vitro assays: JNK3 and/or 2 assays are perforaied in 96 well MTT 

plates , by incub atimu>f 0,5 |Lig offeco mbinant, p re-ac tiv atc d GST- JNK3-or-€rST=JNK2^ 

with 1 \ig of recombinant, biotinylated GST-c-Jun and 2 (iM ^ VaTP (2 nCi/|al), in the 
10 presence or absence of sulfonamide inhibitors if formula I and in a reaction volume of 
50 \i\ containing 50 mM Tris-HCl, pH 8.0; 10 mM MgCls; 1 mM Dithiothreitol, and 
100 fiM NaV04. The incubation is perfomied for 120 min. at R.T and stopped upon ad- 
dition of 200 |xl of a solution containing 250 ^g of Streptavidine-coated SPA beads 
(Amersham, Inc.)*, 5 mM EDTA, 0.1% Triton X-lOO and 50 [xM ATP, in phosphate 
15 saline buffer. After incubation for 60 minutes at RT, beads are sedimented by centrifu- 
gation at 1500 x g for 5 minutes, resuspended in 200 jliI of PBS containing 5 mM 
EDTA, 0.1% Triton X-100 and 50 \xM ATP and the radioactivity measured in a scintil^ 
lation p counter, following sedimentation of the beads as described above. By substi- 
tuting GST-c Jun for biotmylated GST-i ATF2 or myehn basic protein, this assay can be 
20 used to measure inhibition of preactivated p38 and ERK MAP Kinases, respectively. 



1 Exemple 


JNK3 


JNK2 


p38 


ERK2 






37 


0.68 


1.19 


>30 


>30 


84 


0.86 


1.30 


>30 


>30 


86 


0.80 


1.05 


>30 


>30 


91 


0.15 


0.64 


>30 


>30 


109 


0.23 


0.59 


>30 


>30 


110 


0.11 


0.31 


>30 


>30 


120 . 


0.40 


0.56 


>30 


>30 


131 


0.71 


2.23 


>30 


>30 
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155 










168 


0.89 


1.20 


>30 


>30 


204 


0.17 


0.22 


>30 


>30 


211 


0.27 


0.39 


>30 


>30 


271 


0.36 


0.22 


>30 


>30 


285 


0.19 


0.23 


>30 


>30 



The values indicated in respect of JNK2 and 3, p38 and ERK2 refer to the IC50 (tiM), 
i.e. the amount necessary to achieve 50% inhibition of said target (e.g. JNK2), From the 
above table it could be derived that said test compounds according to formula I do have 
5 a significant effect both on JNK2 and 3, but virtually no effect onto p38 and ERK2, thus 
delivering a quite selective inhibitory effect. 

Sympathetic Neuron Culture and Survival Assay 

10 Sympathetic neurons from superior cervical ganglia (SCG) of new-bom rats (p4) are 
dissociated in dispase, plated at a density of 10^ cells/cm^ in 48 well MTT plates coated 
with rat tail collagen, and cultured in Leibowitz medium containing 5% rat serum, 0.75 
jig/mL NGF 7S (Boehringer Mannheim Corp., Indianapolis, IN.) and arabinosine lO^M. 
Cell death is induced at day 4 after plating by exposing the culture to medium contain- 

15 ing 10 (ag/mL of anti NGF anti-body (Boehringer Mannheim Corp., Indianapolis, IN.) 
and no NGF or arabinosine, in the presence or absence of sulfonamide inhibitors. 24 
hours after cell death induction, determination of cell viability is performed by incuba- 
tion of the culture for 1 hour, at ST'C in 0.5 mg/mL of 3-(4,5-dimethylthiazol-2-yl)2,5 
diphenyl tetrazolium bromide (MTT). After incubation in MTT cells are resuspended in 
20 DMSO, transferred to a 96 MTT plate and cell viability is evaluated by measuring opti- 
cal density at 590 nm. 

The results of this assay with various test compounds demonstrate that compounds of 
Formula I are rescvung neurons from cells death (% neurons alive between 10 and 80) 
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II-2 Release Assay: 

Jurkat cells, a human T cell leukemia cell line (American Type Culture Collection # 
TIB 152) were cultured in RPMI 1640 medium (Gibco, BRL) supplemented with 10% 
5 of heat-activated FCS, Glutamine and Penstrep. The cell suspension in the medium is 
diluted to give 2.10* cells/mL. The cells were plated (2. 1 0^ ceUs/well) on a 96-weIl plate 
containing different concentration of test compoxmd (final concentration of compounds, 
1 0, 3, 1, 0.3, 0. 1 iiM). This mixture is incubated 30 minutes at ST'C in a humidified 
COj atmosphere. Cells were then treated with 10 ul PMA + lonomycine (0.1 |iM and 1 
10 fiM final concentration) in all wells except negative control. In wells without com- 
pounds, 10 jil of RPMI 2% DMSO (-0.1% final) is added. Cells are incubated 24 houis 
at 3TC and then the supernatant harvested (freeze at -20°C if not used the same day) 
prior to perfoiming IL-2 ELISA test on the supernatant. 

IL-2 ELISA Assay: 

15 IL-2 release into the medium by PMA+Iono-stimulated Jurkat cells, in presence or ab- 
sence of test compounds is assayed by ELISA. Following the procedure described be- 
low 

Solutions 

Wash buffen PBS- Tween 0.05% 
20 Diluent: PBS- Tween 0.05% 

Substrate solution: Citric acid 0.1M/Na2HPO4 O.IM 

Stop solution: H2SO4 20% 

Matched Antibody pairs/ standard: 

From R&D Systems 
25 Monoclonal anti-human IL-2 antibody (MAB602) (capture) 

Biotinylated anti-human IL-2 antibody (BAF202) (detection) 

Recombinant human IL-2 (202-IL-OlO) (standard) 

Plate preparation 

Transfer 100 fil capture antibody diluted in PBS at 5 ^g/mL mto a 96 well ELISA plate 
30 and incubate overnight at room temperature. 

Aspirate each well and wash 3 times with Wash buffer. After the last wash, damp the 
plate. 
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1 . Saturate with 200 ^il PBS-10% FCS. Incubate 1 hour at room temperature. 

2. Repeat the wash step 2. 
Assay procedure 

1. Add 100 jil of sample or standard (2000, 1000, 500, 250, 125, 62.5, 31-25pg/mL) 
5 and incubate 2 hours at room temperature. 

2. Wash 3 times, 

3. Add 100 \x\ of biotinylated anti-human IL-2 at 12.5 ng/mL. Incubate 2 hours at room 
temperature. 

4. Wash 3 times. 

10 5. Add 1 00 \x\ streptavidin-HRP (Zymed #43-4323) at 1 : 1 0'OOO. Incubate 3 0 minutes 
at room temperatm-e. 

6. Wash 3 times 

7. Add 100 |il substrate solution (citric acid/ Na2HP04 (1:1) + H2O2 1:2000 + OPD). 
Incubate 20-30 minutes at room temperature. 

15 8. Add 50 1^1 of stop solution to each well. 

9. Determine optical density using a microtiter plate reader set to 450 mn with correc- 
tion at 570 nm. 



The result of this assay with various test compounds is summarized below: 

20 



Exemple 


% Inhibition of 1L2 Production @3uM 


37 


>30 


84 


>30 


86 


>30 


91 


>30 


109 


> 30 


110 


>30 


120 


> 30 


131 


> 30 


155 


> 30 
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168 


>30 


204 


>30 


211 


>30 


271 


>30 


285 


>30 



C-Jun Reporter Assay 
Cell culture 

5 Hlr c-Jun HeLa cells are cultured in DMEM High Glc supplemented with 1 0% FCS 
(Sigma), 2mM Glutamine (Gibco), P/S, Hygromycin b lOOng/mL and G418 250)Lig/mL 
Cell culture preparation 
Cell Banks 

The cells are stored frozen in cryotubes under liquid nitrogen, as 1.8 mL volumes of cell 
10 suspension in culture medium containing 10% dimethyl sulfoxide. 
Cells are kept in culture for no more than 20 passages. 
Cell culture thawing 

When necessary, frozen vials of cells are thawed rapidly at ST'^C in a water bath by 
gently swirling up to semi-complete thawing. Then the cell suspension are added to 10 

15 mL of culture medium. 

The cell suspension is then centrifuged for 5 minutes at 1200 rpm, the supematant is 
removed and the cell pellet reconstituted in the medium and add to a 1 75 cm^ flask 
containing 25 mL medium. The flasks are incubated at 37^ C in an atmosphere of 5 % 
CO2. 

20 Cell passage 

The cells are serially subcultured (passaged) when 80% confluent monolayers have 
been obtained. 

The mediimi of each flask is removed and the monolayer is washed with 10-15 mL of 
phosphate bufiFer solution (PBS). 
25 Trypsin-EDTA solution is added to the cell monolayer, incubated at 37** C and tapped 
gently at intervals to dislodge the cells. Complete detachment and disaggregation of the 
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cell monolayer is confiimed by microscopy examination. The cells are then resuspended 
in 10 mL of complete medium and centrifixged for 5 minutes at 1200 ipm. 
The supernatant are discarded, the cells are resuspended in culture medium and diluted 
1/5 in 175 cm^ flasks. 
5 Day 0 morning 

Prepare cells for transfections 

The cells from flasks of near - confluent cultures are detach e d a n d d isaggr egated by 

treatment with trypsin as described above. 
The cells are resuspended in culture medium and counted. 
10 The cell suspension are diluted with medium to give about 3.5x10^ cells/mL and ImL fil 
of cell suspension are put onto 2 10cm culture dishes containing 9 mL of culture me- 
dium. 

The plates are incubated at 37*" C in a humidified atmosphere of 5 % CO2 in air 
Day 0 evening 
15 Transfections 

Control :0.2}ig pTK Renilla, 5.8|ig pBluescript KS, SOOfil OPTIMEM (GIBCO), 

1 S^il Fugene 6 

Induced :0. 1 ^g pMEKKl , 0.2ng pTK Renilla, 5.7^g pBluescript KS, 500|il 

20 OPTIMEM (GIBCO), 1 8m1 Fugene 6 30* RT 

The transfection mixture is added to the plated cells. The plates are incubated over night 

at 37° C in a humidified atmosphere of 5 % CO2 in air 

Dayl 

A 96 wells plate containing! 00 |il of culture medium per well is prepared 
25 Negative control (vehicle): 2\\\ of DMSO is added to the 100/il(in triplicate). 

Compound : 2 |il of Hit compound stock dilution are added to the 100fil(in triplicate). 
The transfected cells are trypsinised and ressuspend in 12 mL of culture medium. 
lOOp.1 of the dilution are added to each of the 96 wells plate. 

The plate is incubated over night at 37° C in a humidified atmosphere of 5 % CO2 in air 
30 Hit compound dilutions 

Hit compound stock concentrations are the following: 
3, 1 and O.lmM in 100% DMSO. 



wo 01/23378 



PCT/IBOO/01380 



87 

Day 2 

Test procedure 

Dual-Luciferase™ Reporter Assay System (Promega) 

5 The medium is removed from the plate and the cells washed two times with 1 00^1 PBS 
Completely remove the rinse solution before appljdng PLB reagent. Dispense into each 

culture well 5fil of IX PLB. Place the culture plates on a rocking platfomi or or bital 

shaker with gentle 

rocking/shaking to ensure complete and even coverage of the cell monolayer with IX 
10 PLB. Rock the culture plates at room temperature for 15 minutes. Transfer 20 |il of the 
lysate into a white opaque 96 wells plate. Read in a limiinometer. 
-Inject SO^il of Luciferase Assay Reagent 11 wait 5", read 10" 
-Inject 50|j.l of Stop & Glo ® Reagent wait 5", read 10" 

15 Check RLU Luciferase/RLU Remlla*1000 

The result of this assay with various test compounds is summarized below: 



Exemple 


% inhibition 




@10uM 



37 


>30 


84 


>30 


86 


> 30 


91 


>30 


109 


>30 


110 


>30 


120 


>30 


131 


>30 


155 


> 30 


168 


>30 
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8S 



204 


>30 


211 


>30 


271 


>30 


285 


>30 



LPS induced Endotoxin Shock in Mice 

The ability of the JNK inhibitors described in formula J to significantly reduce the level 
of inflammatory cytokines induced by LPS challenge was assessed using the following 
5 protocol: 

LPS (S. aboitus-Galanos Lab.-) was injected (200 ^g/kg, i.v.) to Male C57BL/6 to in- 
duce endotoxin shock and compounds (0,1, 1, 10 mg/kg) orNaCl (200uM) were in- 
jected intravenously (10 mL/kg) 15 min before the LPS challenge. Heparinized blood 
was obtained from the orbital sinus at different time points after the LPS challenge, and 
10 the blood was centrifuged at 9'000 ipm for 10 min at 4^ C to collect supernatant for the 
measurement of cytokines production by mouse ELISA kit such as IFNy (Duoset R&D 
Ref. DY485). The test compounds displayed considerable capability to reduce inflam- 
matory related cytokines. 

15 Global Ischemia in Gerbils 

The ability of the JNK inhibitors described in formula I to protect cell death during a 
stroke event was assessed using the following protocol: 
•1- METHOD 
* Surgery 

20 - Anesthesia: halothane or isoflurane (0.5-4%). 

- Sheaving of the gorge and incision of the skin. 

- The common carotid arteries (left and right) are freed from tissue. 

- Occlusion of the arteries using Bulldog microclamps during 5 min. 

- Disinfection of the surgery plan (Betadine®) and suture of the skin (Autoclip® 
25 Michel's hooks). 

- Stabulation of the animals imder heating lamp until awake. 

- Stabulation of the animals in flie animalry in individual cages. 
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Sacrifice of the animals 

- 7 days after ischemia (Decapitation or overdose of pentobarbital). 

- Samphng of the brain. 

5 

* Histological parameters 

- Freezing of the brain in isopentane (-20^C) 

- Slicing of the hippocampus using a cryo-microtome (20 ^mi). 

- Staining with cresyl violet and/or TUNEL method 

10 - Evaluation of the lesions (in CA1/CA2 subfields of the hippocampus) 

- Gerhard & Boast score modified or 

- Cell counting in the CA1/CA2 

* Biochemical parameters 

- Microdissection of the cerebral stmctures 

15 - Parameters determined: DNA fragmentation, lactate, calcium penetration. 

- Analytical methods: ELISA. colorimetry, enzymology, radiometry. 
-2- TREATMENT 

- Administration of the test article or the vehicle: 15 min after reperfiision (5-10 min 
after the recovery of the anesthesia). 

20 - Standard protocol 

50 animals : 5 groups of 10 (group A : control, groups B-D : test article at 3 doses and group 
E : reference compound (ketamine 3x120 mg/kg, ip or Orotic acid 3x300 mg/kg, ip). 



The test compounds displayed considerable capability to protect from neuronal apoptosis 
25 during induced global ischemia. 



